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E>escription 

FIELD OF THE INVENTION 

5 [0001 ] The present invention relates to absorbent structures that contain particulate superabsorbent hydrogel-forming 
materials. The absori>ent structures of the present invention are parficularty useful in disposable absort>ent articles 
such as diapers, aduft incontinence pads, and the Bka More particidarly. this invention relates to absorbent structures, 
that have specific particle size distributions of superabsorbent hydrogel-fbrming niaterials mixed witii inorganic pow- 
ders. 

70 

BACKGROUND OF THE INVENTION 

[0002] The term "superabsort^ent hydrogel-fbrming materials", as used herein, refers to substantially water-insoluble, 
absorbent polymeric compositions that are capable of absortxng large quantities of fluids such as water and body exu- 
IS dates in relation to their weight and forming hydrogels thereby. Such materials are usually also capat»le of retaining such 
absoibed ihnds under moderate pressures. Superabsort)ent hydrogei-forming materials may also be referred to k>y 
other names such as ''superabsort>ent materials". "hydrocoHoids". or "absorbent gelling materials*. 
[0003] The absorption characteristics of such superabsorbent hydrogel-fornii^ 

makes tiiem especially usefiil fbr incorporation into absort>ent articles, particulariy disposable absori>ent articles, such 
20 as disposable diapers. Some examples of the use of particulate superabsoriDent hydrogel-forming materials in absort)- 
ent articles are disclosed in US. Patent 3,699.103 issued to Harper et al. on June 13. 1972 and US. Patent 3,670.731 
issued to Harmon on June 20, 1972. 

[0004] In the case of some disposable absorbent articles, it is desirable to produce a thinner product Thinner prod* 
ucts may provide user comfort and perception advantages. One way to produce thinner products while maintaining the 

25 overall fluid storage capacity of the product is to reduce ttie ffeer weight content in tiie product's at>sort>ent core while 
at ttie same time increasing the amount of particulate superabsorbent hydrogel-fomfiing material in ttie core. 
[0005] However, in historical executions of absorbent articles containing superabsorbent materials (especially tix>se 
that have high concentrations of superabsort>ent materials, i.e., greater tt)an or equal to about 2S% by wetghf), tradeoffs 
have be^ inevitable between incorporating superabsorbent materials into atDSOrt^ent articles and the fluid uptake and 

30 distribution rates of the absort>ent articles. Disposable absort^ent products containing standard bulk particle size distri- 
butions of particulate superabsori:>ent hydrogel-forming materials (particularly if those materials are present in high con- 
centrations) have tiie limitation that tiieir rate of fluid uptake may t>e much lower ttian those of conventional cellulosic 
fiber webs. The term lluid uptake rate" refers to ttie rate at which fluids are taken into the at>sorbent article in a direction 
that is into ttie plane of ttie al>sort>ent article (tiiat is. in ttie "z-direction'O. This is particularly taie in ttie case of particu- 

3s late superabsorbent hydrogel-forming materials tiiat have a relatively large average particle siza 

[0006] The fluid uptake rate of such absorbent articles can be substantially increased by reducing ttie average size 
of tiie superabsorbent material particles in the product However, when very small particles (or lines') swell upon con- 
tact witti fiquids, the particles, when incorporated in a fiber web, tend to be easily forced into ttie interf iber capillaries of 
the web. The swollen or partially swollen fines may also form a mass of coagulated gel heM togetiier by fluid surface 

40 tension forces, thus forming a gel barrier. In eittier case, resistance to fluid flow through the structure is increased as 
fluid fk)w channels are blocked wrttiin ttie f ber web or by the gel mass, resulting in a mariced deaease in perme^ii'tty. 
These phenomena which interfere primarily vwth the transportation of fluids in the plane of the absorbent structure fin 
the "x-y* plane) are commonly referred to as "gel blocking." Further, because these absort)ent articles are not able to 
process fluid (ttiat is. to take in. distribute, and store fluids) rapkly or eff k:ientiy, ttiere may be an increased probability 

45 of product failura 

[0007] There have been many efforts drected at solving ttie problems associated with incorporating siperabsorbent 
materials into absort>ent articles. Fa example, European Patent Application Pubfication number 0 339 461 put>rished 
November 10. 1985. In the name of Kellenfc)erger. describes an eflbrt directed to choosing a size of siperabsorbent 
material tiiat has a specific relationship to the pore size of an absort>ent product U.S. Patent 4.699,823 issued October 
so 13,1 987, in ttie name of Kellenberger. et al. is directed to distribution of superabsorbent material in a positive concen- 
tration gracfient ttirough at least a portion of the ttiickness of an at^ort)ent layer. Ottier efforts are directed at particle 
size e.g., U.S. Patent 4,105.033. Chatlerjee, et al. Many ottiers mention particle sizes in various contexts, for instance 
U.S. Patent 4,102.340, Mesek, et al.; U.S. Patent 4,604.313. McFarland. et al.; and U.S. Patent 4,666.975. Yamasaki. 
etal. 

ss [0008] Still ottier efforts have been directed to attempting to improve various characteristics of ttie superabsorbent 
material particles by such methods as adding inorganic powders or ottier materials to ttie particles of superabsort>ent 
material. Some examples of such efforts are described in U.& Patent 3.932.322 issued to Duchane; U.S. Patent 
4,055.184 issued to Karani; U.S. Patent 4.286,082 issued to Tsubakimota et al.; and U.S. Patent 4,500,670 issued to 
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McKinley, et al. 

[0009] However, none of the foregoing appear to have adequately understood and addressed the problems associ- 
ated with the transport rate of fluids in bc4h the x-y plane and in the z-direction. 

[001 0] The present invention seeks to resolve the above problems by providing improved absortjent structures and 
absort^nt articles containing particulate superabsort)ent hydrogeMorming material, with Inrproved fluid uptake and dis- 
tribution rates. 

SUMMARY OF THE INIVEMTIQN 

[0011] The present invention provides high performance absoiberrt structures containing specific, relatively naaow, 
partide size distributions of particulate superabsort)ent hydrogel-forming materials preferably nnxed with inorganic 
powders. The alasorbent structures of the present invention are particularly useful in cfisposaWe absorbent articles. 
[001 2] The absort)ent articles of the present invention comprise a fiquid pervious topsheet a fiquid rmpervious back- 
sheet joined to, ttie topsheet and an absorbent core positioned between the topsheet and backsheet The absorbent 
core at least partiaDy conprises an absorbent structure of the present inventfon. The absort>ent structLffe oonprlses a 
primary structure and a particulate material corrposTtion. The particulate material compositfon corrprises substantially ' 
water-insditie. absorbent hydrogel-forming. polymer material formed via solution polymerization mettiods intemtod 
with an inorganic powder. The partides of the pofymer material are ol such 

tjy weight wiD pass through a US. Standard 50 mesh sieve with 297 mforometer openings and be retained on a U.S. 
Staridard 170 mesh sieve with 68 micrometer openings when the polymer material particles are tested according to ttie 
Sieving Test descnbed herein. The inorganic powder is preferably fine amorphous silica. The inorganic powder is mixed 
vkfith the particles of polymer material in an amount of between about 0.1% to about 5% by weight of the particles of 
polymer material. 

[001 3] In a preferred embodiment, tine polymer material particles are distributed in a concentration of between about 
25% and about 90% by weight of tine particles of polymer material In at least one 25 square centimeter portion of the 
absorbem core selected acobrdirig to thei Weight Percentage Analysis described h 

[0014] The present invention is believed to overcome many of the fluid processing limitations of absort>ent stnictures 
containing superabsort)ent hydrogeMorming materials. 

[001 SI While not wishing to be bound by any particular theory, it is beDeved tiiat ttie lack of the abifrty of ttie large par- 
tides of superabsort)ent material to provide suitable fluid uptake rates is due to ttie small sur^ce area to mass ratio 
characteristic of the large particles of superatjsorbent material. 

[001 6] The surface area to mass ratio, and hence ttie fluid uptake rate, can be substantially increased by decreasing 
tiie average size of ttie particles in ttie bulk superabsort>ent material composition. Because the narrow partide size frac- 
tions embodied in ttie absorbent structures of ttie present invention contain no large partides, ttie at)soit>ent structures 
of ttie present invention are able to qukMy take in and store fluids. Additionailyj snce ttie amount of very fine superab- 
sorbent matierial partides is reduced, ttie fluid distribution rates are significantiy improved versus bulk partfole size dis- 
tributions. 

[001 7] While again riot wishing to be bound by any particular ttieory. it is believed ttiat ttie adcfition of inorganic powder 
to the siperakisoibent rhaterial piartides further increases the fluid processing rates by one or more mechanisms. The 
inorganic powder may increase ttie effective gel strength of ttie SLperabsort)enl material partides. The inorganic pow- 
der may, afterriatively,- or additionally, act as a surfactant which promotes increased fluW distributioa The high specif c 
surface area (surface area/unit mass) of the fine inorganic powder may alsoprovkfo Ngher driving forces for f yd ttans- 
port ttirough the at)sorbent structura Ottier mechanisnns are also possibl& 

BRIEF DESC RIPTION OF THE DRAWINGS . 

[0018] While the spedfication oondudes witti dalms partfoularty pointing out and distincHy claiming ttie present inven- 
tion, it is believed ttie present invention wiD be belter understood from the foOowing description in conjunction witti ttie 
accompanying diBwings in which: 

Figure 1 is a fragmentary, enlarged cross-sectional view of a layered absorbent structure of the present invention; 

Figure 2 is a plan view of a disposable diaper enrt>odiment of ttie present invention wherein nx>st of ttie topsheet 
has been cut-away to more dearty show ttie underiying absorbent core (an embodiment of an absort)ent structure 
of the present ffivention) of ttie diaper; 

Figure 3 is a longitudinal sectional view of only ttie absortsent core of the disposable diaper taken afong sectional 
fine 3-3 of Figure 2; 



EP0579 764B1 



Figure 4 is a transverse sectional view of only the absort^ent core d the disposable diaper taken along sectbnal 
fine 4-4 of Figure 2; 

Figure 5 is a perspective view of an absorbent structure of the present invention used as an at)sort>ent core in the 
disposable diaper shown in Figure 2; 

Figure 6 is a perspective view of an alternative embodiment dual-layer absorbent core of the present invention; 

Figure 7 is a sectional view of the duaHayer absorbent a>re of Figure 6 taken al^ 

Figure 8 is a plan view of a further alternative embodiment.of an absorbent core of tiie present invention; 

Figure 9 is a perspective view of anoth«^ alternative embodiment of an absorbent core of the present invention; 

Figure 1 0 is a cut-away perspective view of a disposable diaper embodiment of the present invention contakiing tiie 
absort^ent core shown in Figure 9; 

Figure 1 1 is a top view of a portion of an absork>ent core according to the present invention showing one embodi- 
ment of a shape for the acquisition zone; 

Figures 12 and 13 are schematic views of ttie apparatus used in the Demand Absorbency Test Meti)od; 

Figures 14A and B are enlarged schematic representations of the different aspects of flukJ processing tiiat are of 
interest in the present invention; 

Rgure 1 5 is a graphical representation whteh depk;ts the fluid processing characteristics of various particle size cfis- 
tributions of superabsorbent materials in 50% superabsort>ent materiai^50% by weight celluk>se fiber structures. 

Figure 16 depicts the data for Examples 1-3 and Comparative Examples C^-C^ in Table 4 in graphk»l form. 
DETAILED DESCRIPTION OF THE INVENTION 

[001 9] The present invention provides absorbent structures that may be used in disposable absorbent products. 
[0020] The absortjent structures of the present invention contain eittier partides of superabsorbent material or a par- 
ticulate material composition. The particulate material composition conprfees particles of superabsorbent hydrogel- 
forming material intermixed with small anKXjnts of an inorganic powder. The superabsorbent material used in the 
aljsorbent structures of tiie present invention has a specific, relatively narrow, partide size distribution. 
[0021 ] The absorbent structures of the present invention have higher f lud pplake and distrbution rates than absorb- 
ent structures with standard bulk partide size distributions of particulate superabsorbent material. The ab6ort)ent struc- 
tures of the present invention also have higher fluU uptake and distribution rates ttian absorbent structures whk:h 
contain superabsorbent material afone (in tiie same partide size dlsblbution). The term "standard bulk particle size dis- 
tributions". as used herein, refeiB to those partide sizes in the range typically received from commercial superabsorbent 
material suppfiers. 

1 . The Particulate Material Composition and tiie Absorbent Slnictures of tire Present Invention. 
A. The Particulate Materia! ComposHiftn 

[0022] The particulate material composition comprises partides of superabsorbent hydrogel-forming material inter- 
mixed witii small amounts of an inorganic powder. 

[0023] The supeFabsort>ent hydrogel-fomning materials used in the present invention are substantiafly water-insotttole, 
al>sorbent pdymer materials ttiat are capable of absorbing large quarrtities of fluids such as water and body exudates 
in relation to ther weight and forming hydrogels in the process. Such materials are usually also capable of retaining 
such absorbed fluids under moderate pressures. Superabsorbent hydrogel-forming materials may also be referred to 
by other names such as simply "supeiBbsorbent materials", "polymer materials", "hydrocdtokJs" or "Absorbent gelling 
materials". The types of superabsortent hydrogel-forming polyirier materials useful in tiie present invention may vary 
widely. 

[0024] The superabsorbent hydrogel-forming materials tiiat are prefened for use in tiie present invention have an 
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Absorptive Capacfly (as measured fte test set forth her grams, and more preferably at 

least about 25 grams, of Synthetic Urine per gram of the superabsorbent material fm its dry state). Typtcafly, the stper- 
absoibem hydrogeUbmiing materials used In the present invention wiD have an Absorptive Capacity of from about 30 
to about 45 grams of Synthetic Urine per gram of superabsorbent material. Superabsorbent hydrogel-fonning materials 
having Absorptive Capacities in thfe range are especially useful in absorbent structures and absorbent articles since 
they can hold high amounts of discharged body exudates such as urine under moderate confining pressures that sim- 
ulate in-use conditions. • 

P0251 Some general types of suitable particuiate superabsorbent hydrogeUbmting polymer materials, and methods 
of making the same, usefj bi the present invention (although not Gntited to the specific partide size distrtoutions 
descrbed herein) are described in greater detafl in US. Patent Re. 32,649 entitled "Hydrogel-Fonning Polymer. Com- 
positions For Use In Absort>ent Structures* reissued to Brandt et al. on AprB 19, 1988. 
[0^6J The general types of plartides suitable ior use in the present invention may also be those particles that are 
refened to as "precursoT^ particles in the foHowing U.a Patent Applications: Serial Number 07/502.942 entitled "Partic- 
ulate Pofymenc Compositions Having Jnterparticle CrossBnted Aggregates of Fme PrecufBorsT filed in the names of 
Doi^ Carroll Roe. et al.; Serial Number 07/503,393 entitled TOrous. Absorbent. Polymeric Maoostnjctures and 
of Making the Same-Jfled in the names of. Donald Carroll Roe. et al.; Serial Number 07/503.499 entitled 
for Producing Polymeric Compositions Containing brterpartide Crossfim^d Aggregates" filed in the names of 
Hovy. Lahnnan. el al.; Serial Number 07/503,500 entWed "Absorbent Members Containing Interpartide 
Cr^&iked Aggregates* filed In the names of Charies John Berg, et al.; Serial Number.07/503,501 entitied "Absoibent 
Artodes Containing Interpartide Crossfinked Aggregates" ffled in the names of Frank Henry Lahrman. et al -Serial 
Number 07/503.506: entitied "Particulate.; Absorbent Polymeric Compositions Containing Interpartfcle Cro^finked 
Aggregates- ffled m the rrames of Charles John B&^i el al., aQ ffled Aprfl 2. 1990. These pending patent applications 
may be refened to collectively as the "Inter-Partide Crosslinked Aggregate" patent appGcations. 
IM271 The superabsorbent hydrogel-forming material partxdes may optionaOy be surfece treated as described in the 
aforementioned Inter-Partide Crosslinked Aggregate patent appfications. Thus, the superabsorbent material partides 
may be airlace treated as described in US. Patent 4.824,901 issued to Alexander et al. on April 25, 1989. H surface 
treated, the SMperabsorbent material partides are preferably surface crosslinked as disdosed in U.S. Patent 4 666 983 
enWed-Absoibent Artfole^ issued to TsubaWmoto el aI.^on May 19, 1987; and Ua Patent 4.134.478, entiti^ "vifate^ 
Absorbing Agent" issued to TsubaWmolo el al. on March 29, 1 988. As disdosed In the TsubaWmoto et al. 383 patent 
flie sypoBbsorbent material partk:ies may be surface crossfinked by applying a surface crossfinking agent onto the par- 
tides and reacting the-surfece crosslinking agent wHh the polymer material on the surface of ttie partides 
imcs] The superabsorbent hydrogel-forming materials may also have the level of extradable polymer material spec- 
ified in the aforementioned patent, issued to Brandt, el al.. 

[0029] The prefened polymer.materials for use as the superabsorbert t^idrogel-fomiing material partW a • 

cartxjxyl group. These^polymers include hydrdyzed starch-acrylonitrile graH copdymers. partially neutratized starch- 
acrylonitril e graft copolymers, starch-acrylic add graft copolymers, partiaOy neutralized stardi-acryHc add graft copoly- 
mers, saponified virryl acetate^dyfic ester copdymers, hydrolyzed acrylonitrile or acryfamide copdymers. sDghtiy net- 
f^''^ products of any of the foregoing copolymers, partially neutralized polyacryiic add. and sfightly n^wort^ 
*°Zllr^ Produds of partially, neutralized polyacryiic add. These pdymers may be used either independentiy or in 
^1!^^?! two or. more monomers, compounds, or the lika Examples of ttiese polymer materials are dis- 

cteed in US. Patent 3,661 .875; U.S. Patent 4.076,663; US. Patent 4,093,776; U& Patent 4,666,983; and US. Patent 
4,734,498. • 

[003^ TTie most prefened polymer materials for use as tfie superabsorbent hydrogel-fbrrring material partides are 
sfightJy networtc aosslinked products of partiaDy neutralized polyacryiic adds and starch derivatives therefrom Most 
^^^l!^^ ""^^ from about 50 to about 95%. preferably about 75%, neutrafized, slighfly networit 

crossfinked, polyacryiic add (e.g., pdy (sodium acrylate^lacryfic add)). 

10031] The individual partides of polymer material may be formed in any conventional manner. Tyi»cal and preferred 
proj^sstt for produdng the partides are described in: US. Patent Ra 32.649 reissued to Brandt, et al. on Aprfl 19 
1988; US. Patent 4.666.983 entitied "Absorbent Artlde" issued to Tsuneo TsubaWmoto^ Tadao Shimomura. and-YDShio 
Ine on May 19. 1987; and US. Patent 4.625.001 entitied "Method For Continuous Production Of Cross-Unked Polymer 
issued to Tsuneo TsubaWmoto. Tacfao Shimomura. and VbsWo Irie on November 25, 1986. 

[0032] The prefened methods for forming the polymer partides are those that involve aqueous solution or olher sdu- 

tion polymerization methods as opposed to reverse phase polymerizatfon (the latter also being known as Inverse 

phase polymenzation" or "eiroilsfon polymerizatk>nO;?As described In the above^eferenced ua Paterit Ra 32 649 

aqueous sdution pdymerization involves the use of an aqueous reaction mixture to carry out pdymerization to form the 
parbdes. 

I0033I The superabsorbent r^rogel-forming materials wicorporated into the absorbent stmctures of the present 
invention are m a particulate form. The term "particulate" is used herein to mean that the superabsorbent hydrogel- 
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ftxming materials are in the form of dsaete units denorrtinated "particles". The particles can comprise granules, pul- 
verulents. spheres, aggregates or agglomerates. However, typically, the particles described herein will be largely non- 
aggregated. The particles can have any desired shape such as cubic; polyhedral: spherical; rounded; angular; irregu- 
lax: or randomly-sized irregular shapes (ag.. pulverulent products of a grinding or pulverizing step). 

5 [0034] The size dlstrbutkm of the particles of siperabsorbent hydrogel-lorming material is off critical inrportaice to 
the peribnnance of absori^ent structures. Ths Is p>articularfy true in tfie case of absori>ent structures containing rela- 
tively Ngh concentrations off the particulate superabsori:>ent hydrogeHorming material. The impact of the superabsori>- 
ent hydrogel-forming material particles on the overall fluid uptake and distribution of the absorbent structure is 
stgnificantiy inaeased at higher concentrations because there is less fiber to compensate for any adverse effects on 

10 fluid acquisition and distribution rates and storage capacity caused by the superabsort^ent material. 

[0035] Large partides of si4)erabsort>ent hydrogel-forming materials swell very slowly and significantly decrease the 
potential fluid uptake rate (that is, the rate at which fluid is taken into the absorbent structure in the z-<firection). Very 
small particles (or Tines") tend to sweD rapidly> but are easily forced into capOtary spaces, decreasing the structure's 
permeability and dramatically curtaifing the rate of fluid distrtxition throughout the structure, particularfy in the x-y 

15 plana Ateo, high concentrations of fine particles can often coagulate tnlo a gel mass that acts as a banier to fluid dis- 
tributk)n. These are the phenomena assodated with fine partides that are referred to above as "gel-blocking". 
[0036] By usbg a specific, relatively narrow, particle size distrbution in absoft>ent structures containing SLperabsort>- 
enl hydrogel-forming material, the above-mentioned fluid processing limitations of both large and fine partides can l>e 
signif icantiy reduced or eliminated. While not wishing to be bound by any particular theory, it is believed that the average 

20 partide size largely determines the potenfel fluid uptake rate of an absorbent articia This is true because the fluid 
uptake rate is dependent on the overall surface area per unit mass of the superabsort>ent hydrogel-fonnlng material. 
The range of partide sizes (or Ixeadth of the distribution'* of the partide size) impacts both the potential fluid ijptakB 
rate and the distribution rate off the structure. Ideally, the breadth of distribution of partide sizes should be very small. 
[0037] This invention relates to the use of partkde size distributions centered in the range off about 1 00-300 microm- 

2S eter. wHh an average partide size of about 125-250 micrometer being most, preferred. The bn-eadth should be such that 
at least about 95% of the partkHes are within 100 micrometer of the average partfcle size, (but within 50 micrometer of 
the average partide size at the lower end of the above ranges). The most prefen^ed execution would involve at least 
about 95% 1^ weight of the superabsorbent hydrogel-fbnming material t>eing witNn 75 micrometer of the average par- 
tide size (and within 50 micrometer at the kwer end of the atx3ve ranges.) 

30 [0038] The specific size distritxjtion of the superat^rt>ent hydrogel-forming material used in the present inventkm 
can be expressed by using the actual dimensions of the partides. A method suitable for detemining the actual dimen- 
sions of the partides is set forth in greater detail in several of the lnter-Partk:ie Crosslinked Aggregate patent applica- 
tions, the disdosures of which were incorporated by reference abova Howe/er. deterrr^'ng the actual partkde 
dimensfons can be a relatively complk^ed process due to the different shapes and dimensions that such partides m^ 

35 hava Therefora for simplteity. the partide sizes in the absorbent structures of the present invention are expressed in 
arxTther manner. 

[0039] For purposes off the present invention, the term "particle size" is defined as the dimension of a partide which 
is delenrined by a sieve size analysis according to the Siewng Test described in greater detail herein. A sanple of par- 
tfeles is sieved as described, and the results are recorded. It should be understood that for partides that are not spher- 

40 leal, the siadng test may determine the size of only certain dimensions of a specific partfcla The results of such a sieve 
size analysis, however, suffkaently define the size of tiie partides for the purposes of the present invention. The results 
of ttie sieve analysis may be expressed by two equivalent conventions in terms of the characteristics of the sieves used. 
[0040] One way to express the size of tiie partk:les is in temns of the size of ttie openings in the sieves. Fbr instance, 
in principal, a partide that is retained on a sieve with 1 49 nrticrometer openings is considered to have a partide size 

45 greater than or equal to 1 49 micrometer for the purposes off the present invention. A particle that passes through a si eve 
wHh 297 micrometer openings and is retained on a sieve wrth 149 micrometer openings is conskiered to have a partrcle 
size between 149 and 297 micrometer. A partide ttiat passes through a sieve with 149 micrometer is consWered to 
have a partide size less than 149 micrometer. 

[0041 ] The ottier way to express the size of the partides in tenns of the results of a sieving analysis, is in terms of the 
50 designation used fbr the sieves. For example a partide that passes ttirough a U.S. Standard #50 sieve and is retained 
on a Standard #100 sieve is consKlered to be of a 50/100 mesh siza In preferred embocfimems of this invention, the 
spedfc partide size distributions empfoyed indude. but are not limited to the folkMving: 35/170 mesh. 35/140 mesh. 
3S120 mesh, 40/100 mesh. 40/120 mesh. 40/140 mesh, 40/170 mesh, 50/170 mesh. 50/140 mesh. 50/120 mesh, 
50/100 mesh, 45/120 mesh. 45/140 mesh. 45/170 mesh. 45/100 mesh. 60/100 niesh, 60/120 mesh, 50/70 mesh. 60/80 
55 mesh, and 70/100 mesh. In the most preferred executions. 50/100 mesh, 50/120 mesh. 50/140 mesh. 50/170 mesh, 
45/120 mesh, 45/140 mesh, 60/100 mesh, 60/120 mesh. 50/70 and 60/80 mesh particle size distributions are used. 
[0042] The results described in eitiier of the foregoing manners can be easily desaibed in tiie other way by referring 
to a sieve size chart and locating the corresponding value. Such a sieve size chart is found in Table 21-6 of Perry's 
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Chemical Engineers' Handb ook Sixth Edition. (McGraw-HUI Book Coinpany, 1984) at page 21-15. Thus, the preferred 
partide sizes referred to atxive expressed in terms off sieve size opertings can be summarized in the following tabia (It 
should be understood, however, that the lower nunrters in each of the mesh designations in the left hand column of the 
following taUe correspond to the larger partide sizes in the ranges listed in the column on the right side of the table.) 

5 ... 



TABLE 1 



RANCHES OF PARTIC1:E SIZES EXPRESSED IN 
TERMS OF SIEVE SEE , . 


Partide Size Exoressed 
inTerms6fU.S. Sieve 
Series 


in Tenrns of Sle\^e Open- 
ing Sizes (nriicrometer)' 


3S/170 mesh 


. 88-500 


35/140 mesh 


105-500 


35^120 mesh 


125-500 


4Q/170mesh 


88-420 


40/140 mesh 


105-420 


40/120 mesh 


125420 


40/100 mesh 


149420 


45/1 70 mesh 


88-354 


45/140mesh 


105-354 


45/120mesh 


125^ 


45/100 mesh 


149-354 


50/170 mesh 


.88-297 


50/140 mesh 


105-297 


50/120 mesh 


1?5-297 


50/100 mesh 


149-297 


50/70 mesh 


210-297 


G(V!120mesh 


125-250 


60/1 00 mesh 


149-250 


60/80 mesh 


177-250 


70/100 mesh 


149-210 



[0043] It is well known that in most ^emg analyses, certain partides may pass through a be retained on a sieve in 
45 one test and not on another identical test This can result from the shape of the partide and the different orientation 
relative to the sieve openings the particle may assume In each test Because of this, the test results are generally 
expressed in terms of the percentage of partides. kv weight that will ofclinarily pass through a sieve of one dimension 
and be retained on a sieve of a second.dimension. Preferably, in the;present inventioa no more than about 20%. more 
preferably no more than about 10%, and most preferably no more than, about 5% by weight of the partides should t>e 
so larger than a 50 mesh screen or smanerthan a 170 mesh screen. 

[0044] The specific partide size distrbutions described above can t>e prepared by any suitable method. The spedfc 
partide size distrtoutions can t>e prepared, at least In relatively small amounts by a sieving operation. 
[0045] The superabsort>ent material partides in any of the specric partide size (fistributions desaibed above can 
then be intermixBd with a fine inorganic powder. The fine inorganic powder partides typically may adhere to the surface 
55 of the polymer partides to form composite absort>ent partides. or k>e loosely associated wHh the polymer partides in a 
physical nwdure. 

[0046] The fine inorganic powder, or simply the "inorganic powder" may comprise any inorganic powder. SuitaWeinor-. 
ganic powders include, but are not Pimited to sifica. silicon dioxide, amorphous silica^ alumina, titanium dioxide, days 
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such as Kaolin and Montmorillonite days, any of the inorganic materials described in the aforementioned U.S. Patent 
4^86,082 issued to TsubaWmoto on August 25. 1981 , or in U.S. Patent 4.500,670 issued to McKinley, et al. on Febm- 
ary 19, 1985, <x any combinations of the foregoing inorganic materials. (It is expressly not admitted, however, that the 
aforementioned patents describe the absorbent structures of the present invention.) Preferably, the inorganic powder 
used herein comprises fine amorphous sifica. such as that in the form of a product referred to as AEROSIL 200. man- 
ufactured by Nippon Aerosil of Japan. 

[0047] The size of the particles of the inorganic powder is preferably less than about 1 niicron. more preferably less 
than about 0.1 micrometer. The size of the particles of the inorganic powder can be measured by any accurate and reli- 
ve means. (II should be understood, however, that the size of the particles of the inorganfc powder is generally not 
measured according to the Sieving Test described herein since the inorganic material particles are too small.) 
[0048] The inorganic powder is preferably mixed with the superabsorbent material particles in an amount of between 
about0.1%to about 5% (ia, between aboutO.1 to about 5 parts of inorganic powder per one hundred parts) by weight 
of the siperabsofbent material partides. The inorganic pcwder may be mixed with the partides of superabsoibent 
material iri a substantially dry state, w with the addition of waterjn anrK>unts of up to ate 
to 100 parts by weight of the si4>erabsorbent polynter partides. 

[004^ The inorganic powder and ttie partides of superabsorbent material can be intermixed in any suitable manner. 
Suitable manners include, but are not limited to, physical inlermfadng and the methods desaibed in ttie aforementioned 
U.S. Patent 4,286.082 issued to TsubaWmoto and U.S. Patent 4.500,670 issued to McKinley, et al. 
[0050] The mixture of ttie superabsorbent material partides and ttie inorganic powder are referred to herein as the 
"particulate material composition". If tfie inorganic powvder partides adhere to the surface of ttie polymer partides, ttiey 
may fonn aggregates or agglomerates. The term "particulate material composition" is intended to indude aD arrange- 
ments in which ttie polymer partides and ttie inorganic powder may be mixed, including such aggregationsw In ttie case 
of aggregations, ttie partides in ttie particulate material composition may be refen-ed to as 'composite dbsor1>ent parti- 
di&s'. 

[0051 ] The particulate material composition provides absoibent artides witti certain benef Idal properties oi conpar- 
ison to absorbent artides containing siq3erabsort)ent materials ttiat are not mixed witti ttie inorganic powder descrtoed 
abova The beneficial properties are most ^sparent when ttie particulate material composition is incorporated into 
absoibent structures. 

[0052] The specific partide size distributions described herein provide absortjent structures witti increased fluid 
processing rates. The addition of ttie inorganic powder to partides having ttie specific narrow partide size distributions 
provides incremental additional increases to ttie fluid processing rates of such absorbent structures. The benef idal 
properties referred to above are apparent when corrpared to absorbent structures containing bulk partide size distnlxi- 
tions of si4>erabsori5ent materials alone O-a, wittiout ttie addition of inorganic powder). The beneTidal properties are 
also apparent when compared to absort>em structures containing st4>erabsort>ent materials fin ttie specific partide size 
disbibutions described herein) alone. 

[0053] The use of ttie inorganic powder also allows a wider range of partide sizes to be used in absort>ent structures 
while achieving results similar to ttiose achieved by absort)ent stmctures containing moce narrow partide size distribu- 
tions of superak)sort>ent material partides not mixed with an inorganic powder. 

[0054] The benefits provided by ttie composite absorl>ent structures are found in absorbent structures having many 
different concentrations of stperabsort>ertt material. However, the benefits are especially apparent in absorbent struc- 
tures containing high concentrations of superabsorbent material partides (e.g.. If some portion of tiie absori^ent artide 
has a superabsorbent material concentration of greater ttian or equal to about 25% by weight). Furttier. increased ben- 
efits appear to occur in absorbent stmctures having even greater concentrations (e.g., 50% 1^ weighQ of superabsorb- 
ent material partides. 

B. The Absorbent SimctureR of ttie Present ln^/f>ntim 

[0055] The s^)erabsort)ent material or ttie particulate material composition descnhed above can be employed in 
combination witti ottier materials to form irrproved absorl>ent structures, such as ttiose showim in FIGS. M1. The 
absorbent structures of ttie present invention will be descn'bed herein in relationship to ttieir use in absort)ent artides: 
however, it should be understood ttiat ttie potential application of ttie absorbent sfauctures shouM not be Bmited to ttie 
spedfic ak)sorbent artides desabed herein. 

[0056] The absorbent structures of ttie present invention are artides ttiat are capable of absorbing and retaining liq- 
uids. These fiquids can be. but are not limited to water and certain body exudates. Preferably, when used in absortDent 
artides of ttie type described in Section 2 below, ttie absoibent structures are generally compressible, conformable, 
and non-in'iteting to the sMa 

[0057] The materials used to form ttie absorbent stouctores of ttie present invention can iDe in any structural form, pro- 
vided ttiat structure is capable of transporting liquids between its structural elements. The term "sttuctural elements". 
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S« ^rf^' w P'^^ at least partially coirprise some type of primary 

S typically define the (fmensions of the absort>ent strubtureof the present invention 

^^ore^whenamerthes^«,at«ort««tmaterialorthepato 

^i^S^^HSTJ^ l*!!! ''^^ P'^^ a P^-^ such as a webi bait 

Z^^^ n«tetelw|th the particulate material conposHion descrbed hereia Suct^ webs tySSJ 
pnsa entangled masses of fibers f>n other words, fibrous or fber materiaQ. It should be understood toSwSK 

iSut^erei^L^i';:^^??— ^-^^ 

SSltSSTJ^*?*'^ "^ -^"^ " «N abso*ent structures of the present inyentioa Any ,>pe of 
20 t^lS^SZl^T^ " f^T*^ *'°*«* P'**** also.suitabl.e f6r.use in the absoS^c- • 
SSS^^^^l^^"^ 1"^ modified cenulosTfSs. . 

are deported ontofte fibers. (That is. a fiber or its suifepejs considered to be hytihjphlBc If water or aoueous bodv So- 

^Z^^ oflhe art respectmgwetfingof materials defines hydrcphincity (and wetting) in terms of 
wntact ang^.and .the eurtee tension pf-.the-.liquids.and soBds involved. TOs is^s«is^in detaiMnSe /San 

EJSP^u,.^^^:^ suitable hydrophnic.fber materials, in atdition to 'some already mentioned are hydrochilized 
^dn^ fitjeis. These include surfactant-treated or siHca-treated thermoplastic fJiS,SS're2SS 

s KtiSSd'SS^r^ 

SSe^lS^>SSS^^.^L* 

provioe we^ of suffiaem absoberit o^)^ mav be suitable for u^b 

propensity of ttie fibers is as important, if not more important, than the absorbent capacity of the fiber materialteLir 

S^i J^'*^ °* availability and cost cellulose fibers are generally preferred for use as ttw hydmphflic fibw 
™ienal of the abso*ert stmctures described her^^^^ 

■> msi p«herceDulosicfber materials which may be useful in 

SSed2?iS^^al2^£?^^ abso^TstSrSdS^ 

Sz2^^SlS^!cil?^' « al. on April 18. 1989; US. Patent 4.888.093 entitfed W. 

^S^a^^^^ Process For MaWng Said f^ersT. issued to Dean et al. on December 19. 1989 U S 

JX!;S-lS^^Tf''^!::^^ ResldualsSFS 
SiS^i^ ^ r^ ""-^ *.889.596 entitled -Prooess ftr Making Indi: 

rs^^ Fibers And Fibeis Thereof", issued to Schoggen et aL on December 26. 1989; U.S. Patent 

L^L^*"* ^"^^ For Making Wet,!^ Structures Conlainina IndividuaJfeed Stiffened iuedto 

S"5?/SiSm SSTJISh"^^^ ChemiSSiSSirfFiJ 
ere Aid Ateorbent Structures Made TherBfrom'. issued to Moore et al. on February 6. 1990 

[0066] The relatnre amounts of fiber (or other suitable type of) material and sn,erabsort)ent material or particulate 



9 



EP0579 764B1 

material composrtion used in the absorbent staictures can be most conveniently esq^ressed in terms of the weight per- 
centage of the various conrponents of the absort>ent structure. 

[0067] For sinpHcity and ease of n)easuremerrt, the weghl percentages used herein are expressed in terms of the 
weight of the polymer particles only» rather than in terms of the weight of the particulate material compositioa This con- 
5 vention is also used because the small amounts of inorganic powder added weigh so little that the weight of the polymer 
particles approximates the weight of the particles in the particulate material compositioa 

[0068] The absort>ent structures preferably contain from atxxit 5% to about 98%, preferably from about 1 0% to about 
98% overall, by weight of the absort>ent structure, of the polymer (or superabsorbent materiaO partides. This concen- 
tration cl the polymer partides can also be eoqpressed in tenns of a weight ra^^ 
10 partides. Tltis ratio may range from about 90:1 0 to about 2:98. Ftsr nmt absorbent structures, the optimum overall fber- 
to-particulate weight ratio is in the range of from about 90:1 0 to about 1 5:85. 

[0069] The superabsorbent material or the particulate material conrposHion may be substantially urvformly dispersed 
(thoroughly dispersed) throughout the entire at)Sorbent structure as d^losed for conventional superabsorbent materi- 
als in U.S. Patent 4.610,678 entitled >ligh-Density Absorbent Structures" issued to Paul T. Weisman and Stephen A. 

IS Goldman on September 9. 1986. 

[0070] In other absorbent structures, the superat>soft>ent material or the particulate material composition may be dis- 
persed in various weight ratios throughout different regions and throughout the thidviess of the absort)ent structure. For 
exannple, the mbeture of fber material and the 8uperabsort>ent material a the particulate material composition may be 
disposed only In certain portions of the absort)ent structure. 

20 [0071 ] The superabsori^ent material or the particulate material composition may alternatively \» distributed in regions 
or zones which have higher concentrations of the partides than do other re^ons or zones. For exanple, European Pat- 
ent Appfication Publication Number 0 198 683, published Octofc>er 22, 1986 in the r^e of Duentc. et al. and U.S. Patent 
4.699.823 issued to Keilenberger et al. on October 13. 1987, disdose absorbent structures having a superabsorbent 
material distributed in a positive gradient through at least a portion of the thickness of the absorbent structure. Such a 

25 distribution could be used in the absoriDent structures of the present invention. 

[0072] Regardless of homogeneity of the distribution of the 5(jperabsort)ent material or the particulate material com- 
position in the specific product design, the desired polymer materia! wei^ percentage in this invention is between 
about 5 and about 98%, preferably between about 1 0 and about 98%, and most preferably between about 25% and 
about 98% in at least some portion of the absorbent structur& The weght perceritage of polymer material may fell 

30 within any narrower range that lies within the above range. Such narrower ranges include, txrt are not Bmited to the 
ranges of: between rfx)ut 5%, 10%. 15%, or 25% and about either 70%, 75%, 80%, 85%, or 90%. Some specific per- 
centages of polymer material useful in the present invention that fall within the atxjve ranges, indude. but are not limited 
to weight percentages of: 35%. 50%. and 70%. 

[0073] f=or the purposes of the present invention, an absorbent structure wilt be considered to have the weight per- 
35 centage specified in the appended claims if that weight percentage can be found in at least one 25 square centimeter 
portion of the ak)sort>ent stmctura The 25 square centimeter portion is selected according to the test for determining 
the weight percentage of super^bsoit)ent material provided belcw. 

Weight Pefcentage Analysis 

40 

[0074] The weight percentage is measured by die-cutting a representative portion of the absort)ent structure to ot>tain 
a sampla The term "represerttative portion", as used herein, refers to a portion of the structure wfiich contains super- 
attsorbent material and is characteristic of the portion of the absort>ent structure which contains the highest concentra- 
tion of siperabsort>ent polymer material. 
45 [0075] The represeritativeportton is cut with a die capat3le of cutting a sample 25 square cent^ 
can be of any shape as long as no dimension of the area cut by tiie die exceeds 8.5 cm. 

[0076] The representative portion of the absorit>ent structure may be located in various cfifferent locations in a gh/en 
absorbent structure. By w^ of example, the absorbent structure is in the core (or other dbsort>ent oonponenQ of a 
diaper or other ab50it>ent article, the representative portion will typically t>e found in an area of the core that can be 

so defined within the boundaries of a rectangular-shaped area that is centered about the longitudinal centertine of the 
absort)ent article and has dimensions of about 6.4 cm. x about 25 cnx (atx>ut 2.5 inches x 10 inches). 
[0077] This rectangular-shaped area is positioned so that the longer sides of the rectangular-shaped area run In the 
same direction as the longitudinal centerfine of the at)sorbent artida One of the shorter edges of the rectangular- 
shaped area (hereinafter referred to as the lop edge*) will be adjacent to the front end edge of the cae. The Iront end 

ss edge' of the core is the transverse edge of the core that is to the wearer^ front when the absoit>entartide is worn. This 
top edge of the rectangular-shaped area should be spaced a distance of about 2.54 era (about 1 inch) from the front 
end edge of the oora However, it should be understood that the location of the representative portion of a diaper or 
other absorbent artide is not limited to this rectangular-shaped area 
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[0078] The section of the absorbent structure from which the 25 square centimeter sample is taken should be cut 
completely through in order to obtain the sample Howes^er. if the al3sorb&it structure comprises more than one discrete 
layer or zone (such as, and by way of example only in the case of the embodiment of the present invention shown in 
FIG. 7 which has an acquisition layer positioned over a storage layer), separate samples shall be obtained in those lay- 
5 ers or zones. 

[0079] If a sample obtained from any one of such layers or zones contains SMpeiabsort>ent polymer material that is 
within the specified weight percentage, then the absort>ent structure wiB be considered to have a portion that is within . 
such weight percentage This is the case regardless of whether the other layers or zones contain ttie specified weight 
percentage. The above m^od is interxied to t>e applied in reasonable manner to obtain a truly representative sample: 
10 of the* ab6ort>ent structure in ^e without any deia)erate attempts' to exclude portions of a ^ven absort>ent structure 
which might otherwise faH within the scope of the appended daims. 

[0080] The derisity of the absort>ent structures desabed herein can also be important in several respects. It can be 
important in determihing the absort>eht properties of the ak)sort>ent structures by themselves arxJ the at)sort>ent prop- 
erties of the artides in whidi sudi at>soft)ent structures may be employed. The density of the absoit^ent structures 

15 desaibed herein WDI generaDy be in the range of from about 0.06 g^crn^ to about 0^ gfar?, and more preferably within 
the range of from about 0.08 g/cm^ to about 0.35 g/cm?. Density values for these structures are calculated from their 
basis weight and caliper. Cgi\p& is measured under a "gentle* load of 1 0 gramsfcm?. The basis weight is measured by 
die-cutting a certain size saiiple and weighing the sample on a standard scala The weight and area of the sample 
determine the basks weight The density and basis weight values tndude the weight of the particulate material compo- 

20 sition. . ' 

[0061 ] The absort>ent structures of the present invention can contain a variety of optional materials in addition to the 
fiber (or other SLntat)le) mat&iais and the particulate material corrposition. Sudi optional materials can indude. for 
example, fluid distribution aids, antimicrobials, pH control agents, odor contrd agents, perfumes, etc. If present, these 
optional conponents should generally comprise no more than about 30% by weight of the absorbent structures. : 

25 [0082] The preferred f2)rous absorbent stmctures desat>ed herein can k>e prepared by^any process or technique.that 
provides a web tfvat cohnprises a combination of f bers and the superabsorbent material or the particulate material conv 
position. Theis^ absbfberit^^s^^ arisi preferably formed by air-laying a substantially dry mbdure of fibers and siper- 
absoibent rnaterial'or th«t pi^ if desired or necessary, derislfying the resulting web. 

Such a procedure (for superabsort>ent material partides without the addition of an inor^ic powder) is described more 

30 fully in U.S.' Patent 4,610.678.7^ indicated in U.S. Patem 4,610.678. the airraid websifbrnied by this proce^^ will 
preferably ooriprise substahtiany unbonded fibers. These wetjs will preferably have a moisture content of ,10% or Jess. 
[0063] In one attematrve embodiment of the present invention, the absort^nt structure may conprise aflaminate;(a . 
layered at>sorbeht structure) that contains at least one. and optionally two or more, layers ofr dispersed siperabsoft>erit 
material or particulate mat^al composition; Such a laminate prefeFat)ly comprises te^ers or webs of fibrousimata-ials. 

35 [0084] The temi-'Web of fibrous mafterial*^^ hereia is a sheet of tNn/substantiany.coritiguous rnaterial he^ 

two substantially piaraliel a^ web of fibrous material need not be flat or smooths theoretically, it isi.or 

can be laid but in a substantially planar, two-dimensional arrangement erf indefinite length and indeTnite width projecting 
in the two dimensions." Examples of webs of fbrous materials used in the layered absort)ent structures of the present 
invention include many papers and nonwoven materials. The webs of fbrous materials used in the present inverrtion 

40 are preferably webs of absorbent materials, more preferahily webs of absorl)ent papers, most preferaibly absortjent tis-; 
sua The webs of fibrous materials may all t>e the s^e fSDrous material or may be cfifferent fibrous materials. , 
[0085] Several types of layered at«ort)ent structures are more fully described in U.S. Patent 4;578,068 entitled 
"Absort>ent Laminate Staicture" issued to Timbthy A Kiamer, Gerald A. >bung and Ronald W. Kbck on March 25, 1986. 
Methods and apparatus for making such laminates are described in U.a Patent 4,551,191 entitled "Method For: Uni- 

45 fbrmly Distributing Discrete Partides On A Moving Porous Web", issued 1o Ronald W. Kbck and John A. EsposHo on 
Novennber 5, 1985. 

[0066] F^eferably, if the absorbent stmcture of the present invention corrprises a laminate, the superabsorbent mate- . 
rial or particulate material composition is distritxited in at least a portion of sudi an at)sort>ent structure in a concentra- 
tion of at least about 35% by weight of the polymer material alone or in the particulate material composition per the 

50 weight of the absort>ent structure, more preferably, in at least atxxjt 40% by weight d the absori:>errt structure. 

[0087] Figure 1 shows an exemplary embcdiment of a laminale of the present invention, layered alssorfoent structure 
70. The layered absorbent structure 70 of the present invention has an upper surface 71 and; a lower surface 72. The 
pr^enred layered absorbent stnjctLre 70 shown in Fia I'oomprises four webs of ftMrous material: uppermost web 81, 
lowermost web 64; and iritennedete webs 82 and 83: The layered absorbent structure 70 has interfaces 86. 87 and:88 

55 between adjacent webs with the partides of the SMperabsbirt)ent'material or particulate material composition 75 forming 
a discontinuous layer at each of the interfaces 86, 87 and 88. As shown in Figure 1 . the layered at>sorbent structure 70 
further preferably has conical protrusions 90 in the upper siFface 71 and conesponding conical concavities 91 in the - 
lower suriace 72. 
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P0881 -nw webs of fbrous materials are preferably frangbly bonded together in the layered absorbent stniclures 70 
Of me present inyenBon (that is. the bonds are relatively easily broken). The bonding 'can be substantially entirely by 
»t)er entanglemert between contacBng surfaces of acfjacent webs at interfaces vvhw^ 
lOOeS] Tlie partides of the superabsoibert nralerial or parfcuble material conposilion 
vanmjs different ways. For example the parMes 75 may be immobnized at the inteifeces 86. 87. and 88 by fiber entrap- 
ment Alternalively. the partides TO may be bonded in several 
«J«tew w^theparfldes 75are heldinplace.1he^ 

ofthe capacrty of the superabsoibent material to be used. An exemplary process for produdng sudi layered absoibent 
structures IS described In U.S. Patent 4.578,068. 

VXm Another alternative embodiment of the layered absorbent structures of the present kivention is a -toouch" con- 
taining the siperBbsofbent material or the partioiale material composition. The poudi can be a layered absoibent 
structure as descrbed above in whidi the number of fhious webs equals twa The fibrous webs are Joined to each other 
arwnd thw penphery to form a large pod« in the middle of the poudi. The partides 

(xtheparticulate material composition TSareencased between theflbrouswebsinthepodwL^^ thus.sim- 

iter to a tM bag in that the partides of superabsoibent material are free to swen and absorb within the poud)^ 
f ibrous w*s the poudi preferably comprise any nonwoven ma^ 

hert sealed about their periphery, although any other means for se^ 

adhesnes or ultrasonic twnds, may also be used. 

2. Use of the Absoibent Slmclures in Absoiiient Artin^g g 

A. In General. 



tOtW] The absoibert stroctures of the present invention, sudi as absorbert structure 70, 
use both m and as absort)enl cores in dbsorbent articles, especially disposable absorbent artides 
'^lJ!*t!^ "absorbent artide*. as used herein, refers to artides whid> absoib and contain body exudates and 
other f luds. More specifically, the term 'absoibent artide-. as used herein, generally refers to artides whidi are placed 
against or in proximity to the body of the wearer to absoib and contain the various exudates discharged from the body 
!!■!!!'"* absoibent artides". as used herein, are those absoibent artides vMch are intended to be dis- 

carded after a single use (i.e.. the original absorbent artide in whole is not intended to be laundered or otherwise 

restored or reused as an absorbent artide. afflwugh certain materials or al of the *soibent artide mw be r« 
reused, or composted). ' ' 

I0(B3J A prefen^ed embodiment of an absoibent artide. diaper 20. is shown in Figure 2. As used hereni. the term "dia- 
per i^ers to a garment generally worn by infants and incontinert persons aboullhelovrer torso of the vv^ HshouW 
be under^. however, that the present invention is also applicable to other absorbent artides sudi as incontinent 
bn^ nrantmem pads, training pants, diaper inserts, sanitary napkins, fedal tissues, paper towels, and the Bke. 
STjL^^® f a plan view of the diaper 20 of the present invention in Its flat-out. uncontracled state fi.e.. with all 
tt» daste induced contradfon removed). Porians of the diaper have been cut-away to more dearly show the constnic- 
toi of fte diaper 20. The body surface 20a of the diaper 20 (the portion of the diaper 20 whl^ 
faces the viewer in Figure 2. The daper 20 is shown in Figure 2 to have a front waislbaixi region 22. a bade waistband 
region 24. a wotdi region 26. and a periphery 28. The periphery 28 is defined by the outer edges of the diaper 20. The 
longiturtnal edges of the diaper 20 are designated 30 and the end edges are designated 3i The dap^ 
n^t centerline whidi is designated 34 and a kmgiludnal centeriine whidi is designated 36 

i^nL^"!! f?*' 20 preferably comprises a liquid pervious topsheet 38; a RquU hpervious badsheet 40 joined with 

me tof»heet 38; an absort)ert core 42 (of which one or more absoibent stnjdures 70 may fbmi at lea^ 
tonrt belwe« the topsheet 38 a^ 

38 the ba*sheet 40. the absoibent core 42. and the eteslic members 44 may be assembled in a variety of 
configurations. 

generally in U.S. Patent 3.860.003 entitled 'Contracta- 
ble Side Portions For Disposabte Diaper-, whidi issued to Kenneth a Buell on January 14. 1975. AHemaGvely preferred 

'"^P"^® contempteied herein are descrbed in the following patents: U.& Patent 

i. af?^ Disposable Absoibent Artide Having Bastidzed Ffaps Provided With Leakage Resistant Portions- 
issued to Mc^ammed I. Aziz and Ted L Baney on February 28. 1989; U& Patent 4.695^78 entitled "Absoibent Article 
Having Dual Cuffe" issued to Midiael I. lawson on September 22. 1987; and U.S. Patent 4.81 6.025 entitled "Absorbent 
Artide Having A Containment PockeT issued to John H. Foreman on March 28. 1989. 

[00971 Figure 2 shows a prefenred embedment of the diaper 20 in whtah the'lopsheet 38 and the badsheet 40 are 
coextensive and have length and width dimensions generaHy larger than those of the absorbent core 42. The topsheet 
38 IS associated vwilh and superimposed on the bad«heet 40 thereby forming the periphery 28 of the di^ 
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[0098] The front and back waistband regions 22 and 24. respectively of the diaper 20. extend from the end ed^es 32 
of the diaper periphery 28 toward the transverse centeriine 34 of the diaper 20. The front and back waistband regions 
22 and 24 preferably extend a distance of about S% of the length of the daper 20. The waistband regions comprise the 
upper portions of the diaper 20. which, when worn, encircle the waist of the wearer. The crolch region 26 is thai porttori 
of me diaper 20 between the waistband regions 22 and 24. The crolch region 26 conprises the portion of the diaper 20 
which, when wora is positioned between the legs of the wearer and covers the lower torso of the wearer, the crotch 
region 26, thus, d^ines the area of typical lk|uid d^abation for a diaper 20 or other disposable absorbent artida 
P099J The tpp?heet 38 is conipriant, soft feeDrig, and non-irritating to the wearer's sWn. Further.' the topsheet 3^ is 
liquid pervious poTTiitting liquids to readBy penetrate through its thickness. A suitable tt^eet 38 may be mahtifacturedl 
from a wkJe raige of rriaterials such as porous .foams, reticulated foams, apertured plastic films, natural fibm {&g:, 
wood or cotton ffcers). synthetic fibws (e.g., polyester or polypropylene fibers) or. from a combination df natural and^yn- 
thelic fibers. Preferably, the topsheet 38 fe made of a hydrophobic material to isolate the wearer^ sklii from Gqiiids ir^ 
the absortjeiTt core 42. \ ' . . ' . . . , : ^ . . 

[01001 A particulariy prefared tqpsheet 38 comprises staple length polypropylene fibers having a denier of about 1 5 
such as HerdJes type, 151 pplypropylene marketed by Hercules. Inc. of Wilmington. Delaware. As used herein, the 
term "^staple length fibOT' refers to those fibers having a lengtti ^ 

[01011 There are a number of manulacturing techniques wHch m^ be used to manufacture the topsheet 38. For 
example, the topsheet 38 may be woven, nonwoven. spunbonded, carded, or the A preferroi tpf^eet is carded 
and thermaDy t)qnded by means well knowwi to tifiose skilled In the fabrics art Preferably, the topsheet 38 tes a Weight' 
from about 18 to aboi4 25 grains per square met^^ a mininium dry tersile Strength of 

timeter in the machine direction/ and a wet tensile strength of at least about 55 yams per centimeter in the cro4- 
machine directibn. 

[01 02] The te<*sheet 40 is impervkxjs to fiquids and is preferably riianulactured from a thin pl^tic film, alttiough 
other fiexOsle liquid impervfous inaterials m^ also be used. As used hereia the term Itextole'' refers to materials which 
are compliant are^ which will readily conform to the general shape and contours of the wearer's body. The' bacfehe4t 40 
prevents the,e«j^ and contained in the absorbent core 42 from wetting articles which contact tH^ diaper 

20 such as bedsheets and undergannents. Preferably, the backsheel 40 is polyethylene film having a thickness from 
about 0.012 irni (0.5 rniT) to about 0.051 centimeters (2.0 mife). 

[01031 A sufele jxrfyeth^ fflm is manufactured by Monsanto Chernical Corporation arid rnarliked in the trade as 
Rim No. 8020. The faad«heet 40 is preferably errtxjssed and/or matte finished to provide a more dtthBKe a^iea^ 
Further, the bajfeheet 40 n^ay pennit vapors to escape from the absorbent core 42 wtiile still pret^ra^^ 
passing through its tHfctoiess. ' ' , 

[0104] The size of. the back^eet 40 is diiciated by the size of the ab^arb^ core 42 and the ^tttct'diapw-'de^-gri 
selected. In a pr^fcarred erttcxjirhent; thp bad<sheet 40 has a modified houitflask^shape extending be^nd tfi^^a^ 
ent core 42 a nir^num distance of at least about 1 .3 centimeters to about 2.5 centimeters (about 0:5 tb W>but'i 6 inch) 
around the entire diaper periphery 28. * > : 

[0105] The topsheet 38 and tfie backsheet 40 are joined togetfier in any suitable manner. As used herein, the term 
"joined" encompasses configuratioris whereby the topsfheet 38 is directfy joined to the backsheel 40 affixing th^ top- 
sheet 38 difectiy to the backsheet 40. and Configurations whereby the topsheet 38 is irxJirectiy joined to the backsheel 
40 by affixing the topsheet 38 to Irterrnediate structures which in turn are affixed to the backsheel '40. In a prefwred 
embodimei^;me,tops^ 38 and the backshe^ 40 are kixed directly to eiach crther in the rfi^ ji^iphery 28 by 
attachrnert:rT^lahs su6h as^ ah adhesive or any cimer attachment means as known in tfie art Exarrf^^s erf aidiittacfr 
ment meai^ could indude a uniform continuous laiyer of adhesive, a patterned i^er of adhesi^ or iui ar^ 6^ separate 
lines or spots of adhesive. . " 

[01061 The l^e tab festeners 46 are typically applied to the back waistt)and region 24 of the diaper 20 to provide a 
fastening means for holding the diaper 20 on the wearer. Only one of the tape tab fasteners is shciwn in Figure 2. The 
tape tab fastwiers 46 can be any of those well known in ^the art. such as the fas^ patent 

3.848.594 issued to Kenneth B. BueR oh November 19. 1974: These tape tab fasteners 46 or other diaper fosteriiiig 
means are typically applied near the comers of the diaper 20. 

[01 07] The elastic members 44 are disposed adjacent the periphery 28 of tiie diaper 20. preferably abng each lorigi- 
tudinai edge 30. so that the elastic members 44 wiD tend to draw and hold the cSaper 20 agairisl the 1^ of ^e wearer. 
Alternatively, ttie plastic rnembers 44 may be disposed adjacent alher or botfi of the^ edges 32 of the cfiaper 20 to 
provide a w^stt)and aswefl as (or rsrther thkri) leg cuffs. For example, a st^e vieistt^and is disdosed in U.S. Patent 

4.515.595 erititfed "Disposable Diapers With ElasticaDy Contractible Vfeistbands' which issued to David J. Wevit and 
Thomas F. Osterhage dri May 7.' 1985. A method and apparatus suitable for manufacturing a disposable diaper having 
elasBcally contractible elastic membias is descn-faed In US. Patent 4.08 1.301 entitled T^ethod and Appaiat^ for Con- 
tinuously Attaching Disaete. Str^ched Elastic Strands to Predeiennined Isolated Portions of Disposable Absorbent 
Products" whwh issued to Kenneth B. Buell on March 28. 1978. 
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[0108] The elastic members 44 are secured to the diaper 20 in an elasticaliy contractible condition so that in a nor- 
mally unrestrained oonfiguralioa the elastic members 44 effectively contract or gather the diaper 20. The elastic mem- 
bers 44 can be secured in an elasticaliy contractible condition in at least twvo ways. For instance, the elastic members 
44 may be stretched and secured while the cfiaper 20 is in an uncorttracted condition. Altematively, the diaper 20 may 
5 be contracted, such as by pleating, and the elastic members 44 may be secured and connected to the diaper 20 while 
the elastic menibers 44 are in their relaxed or unstretched condition. 

[0109] In the errixxfiment iDistrated in Rgure 2. the elastic members 44 extend essentially the entire length of the 
crotch region 26 of the diaper 20. The elastic members 44 may. altematively, extend the entire length of the diaper 20, 
or any other length suitable to provide an elasticaliy contractible fine. The length of the elastic members 44 Is dictated 
10 by the diaper design. 

[0110] The elastic niefrt)ers 44 rnay tafe a nfiuttitude of coii fi g ura tions. The wk^ 

example, be varied from about 0.25 mfllhneters (0.01 inches) to about 25 rralfimeters (1.0 inch) or more. Hie etetic 
members 44 may conprise a single strarxi of elastic material or nay comprise several parallel or norvparallel strands 
of elastic material. The elastic members 44 may be rectangular or curvilinear. Still further, the elastic members 44 may 
15 be affixed to the diaper in any of several ways which are known in the art For example, the elastic members 44 may be 
ultrasonically bonded, heat and pressure sealed into the diaper 20 using a variety of bonding patterns, or simply be 
glued to the diaper 20. 

[0111] The absort>ent core 42 of the diaper 20 is positioned between the topsfieet 38 arxi the t)acksheet 40. The 
ak>sorbent core 42 may be manufactured in a wide variety of sizes and shapes (e.g.. rectangular, hourglass, asymmet- 

20 rical, etc.) and from a wide variety of materials. The total absorbent capacity of ttie absorbent core 42 should, however, 
be compatible with the design Gqidd loading for the intended use of the absort)ent article or diaper. Further, the size and 
dbsoit)dnt capacity of the absoibent core 42 may vary to aocomnKxlate wearers ranging from infants through adults. 
The absort>ent core 42 preferably at least partiaDy comprises some embodiment of the al3sort)ent structore of thie 
present invention (such as at^sorfoent structure 70) which comprises a mixture of f ik>er material and the si4>erabsort>ent 

25 material or the particulate material composition described hereia 

[01 12] A prefen^ed embodiment of the diaper 20 has a modified hourglass-shaped absorisent core 42. The absorbent 
core 42 Is preferably an absort>ent structure 70 comprising a web or t>att of airfelt. wood pulp f fleers, and the superat>- 
sorbent material or the particulate material composition disposed therein. 

[01 1 3] In other alternatives, the absort>ent core 42 m^ comprise solely the superab5ort)ent material or the particulate 
30 rreterial conposition descrbed herein a oomtxnation of layers including the supeFat)sorbent material or the particulate 
material composition (including laminates as descrbed herein); or. any other absort^enf core cortfigurafiorte as are 
known in the art if tiie superab8ort)ent material or the particulate material composition described herein is incorporated 
into the same. Examples of such absort>ent core configurations are desabed in U.S. Patent 3.670.731 issued to Har- 
mon on June 20. 1972; U.S. Patent 3.669.1 14 issued to Morane on June 15. 1972; US. Patent 3.888.257 issued to 
35 Cook et al. on June 10. 1975; US. Patent 3,901.236 issued to Assarsson et al. on August 26. 1975; US. Patent 
4.102.340 issued to Mesek et al. on July 25, 1978; and U.S. Patent 4.500.315 issued to Pieniak et al. on Fefc>ruary 19. 
1985. 

[0114] An exemplary emtxxjiment of an absort>ent core 42 that could be provided with the siperat^sorbent material 
or the particulate material corrposition described atxive is the at>sort>ent structore descrit>ed in USw Patent 4.610.678 

40 entitfed 'High-Den^ Absori^ent Structore* whteh issued to Paul T. Weisman and Stephen A. (BokJman on September 
9, 1986. (Although ttie Weisman, et al. patent, like the foHowing patents, is not directed to the spec^ invention 
described herein.) An alternative embodiment of an absorbent core 42 couU be the dual-layered absorbent core having 
an asymmetric-shaped upper layer arxl a k}wer layer such as is generally described in US. Patent 4.673.402 entitied 
'Absorbent Article With Dual-Layered Cores" which issued to Paii T. Weisman. Dawn I. Houghton, and Dale A. Gellert 

45 on June 16. 1987. 

[01 1 5] A particularly preferred emt>odiment of the absorbent core 42 useful in the present invention is shown in Figure 
5. This embodiment, and tiie reference numbers shown in Figure 5. are descrbed in US. Patent 4,834.735 entitied 
"Kigh Density Absori^ent Members Having Lower Density and Lower Basis Weight Acquisition Zones'* issued to Miguel 
Alemany and Charies J. Berg on May 30, 1989. The Alennany. etal. patent disctoses absoibent structures having astor- 
so age zone and an acquisition zone. The acquisition zone has a kswer average density and a tower average basis weight 
per unit area than the storage zone so ttiat the acquisition zone may effectively and efTcientiy rapidly acquire dis- 
charged liquids. 

[Oil 6] The absort>ent core 42 shown in Rgure 5 is preferably made by adding the superabsorbent material or tiie 
particulate material composition to an air-entrained stream of f bers to affect uniform dlsto'bution of the superabsorbent 
55 material or tiie particulate material composition. The air-entrained stream of fibers is alrlaid into a thickness profiled 
at)sort>ent core-prefomt The tiiickness proffled absorbent core Initially has areas of higher basis weight which define 
the storage zone 58 and of lower basis weight whnh define tiie acquisition zone 56. The absort>ent core-pretorm is cal- 
endering preferably to at least a uniform thickness in flie deposition regton in a fixed-gap calender roll to effect densify- 
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ing of the absorbent core 42. This aeates a tower average density and a lower average basis weight per urdt area 
acquisition zone 56 relative to that of the storage zone 58. 

B. Some Alternative Embodiments. 

5 

10117] Figures 6 and 7 show a further alternative preferred embocfinnent of an absort)ent cae 642 of the jaresent 
inventioa In the embocfiment shown in FIGS. 6 and 7. an absort>ent aoquisitioh layer 674 is positioned bver-ah absorb- 
ent structure 670 to form a dual-layer absortwrtt core 642. The absort)eht structure 670 is in the fortn of the absort>ent 
core 42 descrft>ed above with reference to FIGS. 2-5 (albeit in a Afferent configuration). An example of a dual-layer 

10 absoit)ent cae (altfiough not directed to the specific invention desabed herein) is discussed in more detail in the 
above-referenced U.S. Patent 4,673.402. . - 

[01 1 8] Figure 8 shows a still fijrther aRemative embodiment of £in at:>sbft>ent core 842 compr^ng an ab^rt>ertt struc- 
ture 870 of the present invention. The absort>ent core 842 has a modified houi^lass shape that is asymrhetric about its 
transverse centertine. The absorbent core 842 can be cOvided into regions that generally correspond to those of the 

IS absoibent core 42 shown in FIGS. 2-5. (These regions are described in greater detaB in the aforementioned US. Patent 
4.834,735. In thid eiTfoodlment shown ih'FIQ. 8, however, the density and basis weight of the ear regions 860 and 862 
and the bapk section 848 are different from those of the storage zone 858 which is pos'rtiohed in the ceritml region 864. 
[0119] In this embodiment; the cost of such absorboit ixire 842'is lowered because the extra material omitted from 
the ear regions and the back section provides no sigriificant ihcrehfientat benefits m protection, (it shoukj^be 

20 understood that all or portions of the back section 848 and the ear regions 860 and 862 may altemativeiy be calendered 
to a lesser thickness than the central region 864 such that they have about an equal or a greater average derisity than 
the storage zone 858.) Further, although as shown in Figure 8, the back section 848 preferably contains ears; it need 
not contain such ears. 

[0120] Figure 9 shows a further alternative prefenred embodiment of the present invenlton in v&kih the absoit>eht core 
2s 942 comprises an absort>ent structure 970 comprising a stratffied matrix of fiber material and a mixture of fiber matierial 
and the superabsortfeht material or the partfoles of the particulate material compositfon 75. The absorbent core 942 
corrprises a storage zone 958. and an aoquisttionAdistribiltiori layer in the fomi of a dusting layer 902 siich ' as that 
desabed in U.S. Patent 4.888.231 entitled "Absoit>ent Core Having a Dusting Layer" issued to John Ahgstadt on 
December 19, 1989. In this errtodiment. a greater area of capillary gradients exists between the storage zone 958 and 
30 other portions of the at>sorbent core 942 so that the storage zone 958 arxJ, more parb'culariy. the $uperabsdft>ent mate- 
rial partides are rhore efficiently used. 

[0121 ] Fiigure 1 0 shows a perspective view of an alternative diaper embodiment of the presait inventiori in which the 
absort^ent cbi-e 942 of Figure 9 is encased between a tdpsheet 1 002 and a backsheet 1004 to form the disposable dia- 
per 1000. The absiorbent core 942 is preferably positfoned such'that the dusting l^er 902 is positfohed adjacent tiie 
3S backsheet 1(X)4 60 that theiat)6brben^ 

[0122] Fi^e 1 1 shows a further alternative eittediment of the present liiventioriMn which the aoquisitibn zone 1 156 
(shown within the dotted Ines) is fox head-shaped.' (So called because it resembles the front profile of a fox's head.) 
The foK head-shaped ao^uisitbn zone 1 1 56 enhances fluid cfistribut^ 

[0123] In other alternatives to the embodiments described above, the pore size of the fbers in the at)sbrbent cores 
40 may be varied without necessarily varying the density of tfie fbers to form an acquisition zone and a storage zona For 
example, fine fiber dimensions of hardwood fluff can be utilized to ^^/antage by substituting at least about 50%, and 
preferably alxnit 80% to 1 00%, hardwood fluff fitters of approximately the same density as tower density softwood aiff 
fbers for the softwood fbers in ttie storage zone. This can be done because the hardwood fluff has a smaller pore size 
than tine softwood fluff material. As result, a capillarity difference wiD still be obtained within the scope of the invention, 
4S even If the density of each zone is the 8am& Thus, for example, an absorbent core can t>e obtained from using a pre- 
donrrinately softwood pUlp with a fine pore structure to define the aoqtilsition zone and a predominately hardwood fluff 
pulp to define the storage zone. 

' [0124] In use. the diaper 20 is applied to a wearer by positioning the back waistband region 24 under tiie wearer's 
back, and drawing the remainder of the diaper 20 between the wearer's tegs so that the front waistband region 22 is 
50 positioned across the front of the wearer. The tape-tab fasteners 46 are then secured preferably to outwardly facing 
areas of tile diaper 20. 

TEST METHODS 

55 [01 25] The folkiwing procedures are conducted under standard laboratory conditions at 23**C (73''F) and 50% relative 
humkfity. 
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A. Absorptive Capaatv 

[01 26] The Absorptive Capacity of the superabsorbent hydrogel-forming materiaJ is determined by placing the super- 
absorbent hydrogel-forming material within a lea bag', immersing the tea bag in an excess of Synthetic Urine for a 
5 specified period of time, and then centrifuging the tea bag for a specific period of time after it is removed from the Syn* 
thetic Urina The ratio of superabsorbent hydrogel-forming material final weight after centrifuging minus initial weight 
(net fluid gain) to initial weight determines the Absorptive Capacity. 

[0127] The tea bag material is cut using a 6 cm x 12 cm cutting die. folded in half lengthwise, and sealed along two 
sides with a Tbar sealer to produce a 6 cm X 6 cm square tea bag. The tea bag material utiBzed is a grade 1234 heat 

10 sealable material. obtainabSe from C.H. Dexter, [Mvisfon of the Dexter Corp., V/ihdsor Lode, Connecticut USA, or 
equivalent Lower porosity tea bag material should be used if required to retain fine partides. After the tea bag is con- 
structed, 0.200 grams, plus or minus 0.005 grams, of the superabsorbent hydrogel-fonntng material is weighed onto a 
weighing paper and transfen-ed into the tea bag, and the top (open end) of the tea bag is seaied. An empty tea bag is 
sealed at the top and is used as a blank. Approximately 300 milliliters of Synthetic Urine are poured into a 1 .000 milliliter 

1$ beaker. 

[0128] The spedftc synthetic urine used in the test methods of the present invention is refen'ed to herein as "Synthetfo 
Urine". The Synthetic Urine is oommonty known as Jayco SynUrine and is available from Jayco Pharneceutfoals Com- 
pany of Camp hfill, Pennsylvania. The formula for the Synthetic Urine is: 2.0 gfi of Kd; 2.0 gyi of Na2S04; 0.85 of 
(NH4)H2P04; 0.15 g/1 (NH4)2HP04; 0.19 g/l of CaOg; and 0.23 g/1 of MgCI2. All of the chemicals are of reagent grade. 

20 The pH of the Synthetic Urine is in the range of 6.0 to 6.4. 

[0129] The trfanktea bag is submerged in the beaker containing Synthetic Urine. The tea bag containing the super- 
at>sort3ent hydrogehtbrming material (the sample tea bag) is held horizontally to distribute the material evenly through- 
out the tea bag. The sample tea bag is then laid on the surface of the Synthetk; Urina The sample tea t>ag is alfowed 
to wM. for a period of no more than one minute, and then is fully submerged and soaked for 60 minutes. 

25 [01 30] Approximately two minutes after the first sample is submerged, a second set of tea bags, prepared kientically 
to the first set of blank and sample tea bags, is subnr^ed and soaked for 60 minutes in the same manner as the first 
set After the prescribed soak time is elapsed for each set of tea bag samples, the tea t>ags are promptly removed 
(using tongs) from the Synthetfo Urnie. The samples are then centrifuged as described below. 
[0131] The centrifuge used is a Delux Dynac II Centrifuge, Fisher Model No. 05-100-26, obtainable from Rsher Sd- 

30 entire Co. of Pittsburgh, PA, or equivalent The centrifuge should be equipped with a direct read tachometer and an 
electric brake. The centrifuge is further equipped with a cytindrical insert basket having an approximately 6.35 cm (2.5 
inch) high outer wall with an 21.425 cm (8.435 inch) outer dameter. a 20.155 cm (7.935 inch) inside diameter, and 9 
rows each of approximately 106 0.238 cm (3/32 inch) diameter circular holes equally spaced around the circumference 
of the outer wall, and having a basket floor with six 0.635 cm (1/4 inch) diamet^ circular drainage holes equally spaced 

35 around the circumference of the basket ^f foor at a distance of 1 .27 cm (1/2 inch) from the interior surface of the outer 
wall to the centers of the drainage holes, or an equivalent The basket Is nrxxjnted m the centrifuge so as to rotate; as 
well as brake, in unison with the centrifuge. 

[01 32] The sample tea bags are positioned in the centrifuge basket with a fokied end of the tea bag in the drection 
of the centrifuge spin to absort> the initiai force. The blank tea bags are placed to either skie of the corresponding sam- 

40 pie tea bags. The sample tea bag of the second set must be placed opposite the sample tea bag of the first set; and the 
blank tea bag of the second set opposite the blank tea bag of the first set, to balance the centrifuge. The centrifuge is 
started and allowed to ramp tp quk:kly to a statile speed of 1 .500 rpm. Once the centrifuge has been stab'lized at 1 ,500 
rpm, a timer is set for 3 minutes. After 3 minutes, the centrifuge is turned off and the brake is applied. 
[0133] The first sample tea bag and the first blank tea bag are removed and weighed separately. The procedure is 

45 repeated for the secorvi sample tea bag and the second blank tea t>ag. 

[01 34] The at>sorptive capacity (ac) for each of the samples is cateulated as foOows: ac » (sample tea bag weight after 
centrifuge minus tHark tea bag weight after centrifuge minus dry superabsoit)ent hydrogel-fbrming material weight) 
divMed by (dry superabsorbent hydrogel-forming material weight). The Absorptive Capacity value for use herein is the 
average absorptive capacity of the two samplers. 

so 

B. Particle Size Determination bv Sieve /Vnalysis (the "Sievina Test") 

[0135] The particle size of the stperabsorbent hydrogel-forming material used in the absort)ent structures of the 
present inventfon is determined fcyy riffling a representative sample of partk^les of the superabsorbent material, then 
55 passing the sample through a set number of sieves of diminishing screen opening size. 

[01 36] The test procedure is as folkMvs. One hundred grams of a representative sample of the 8uperab6orit>ent hydro* 
gel-fbrming material is riffled into between four and eight approdmately equal fractions. 

[0137] One of the fractfons is then transferred onto a sieve stack. The sieves used in the test are all U.S. standard 
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sieves. The stack should c»rrtain the screen sizes of interest to the experiment For the analysis of the bulk particle size 
distribution in following Comparative Examples, the sieve stack contains, from the top. a standard #20 sieve with 84 
micrometer openings), a standard #30 sia^e (595 micrometer), a standard #50 sieve (297 micrometer), a standard #100 
sieve (149 micrometer), a standard #325 sieve (44 mfcrometer), and a sieve pan. 

»1381 For the analysis of the spedfic. more narrow particle size distributions in the fblldwing Examples (as wefl as 
the partk:le size distributions set forth In the appended claims), the sieve stack contains, from the top. a standard #50 
sieve (297 niicrometer). a standard #70 sieve (210 miCToiheter). a standard #100 sieve (149 rraoometer). a standard 
#140 sieve (105 microrneter). a slar^ 

[0139] The riffled fraction of the superabsorbent material is sieved with a RO-TAP Testing ^&/e Shaker Model SS-^5 
following the manufacturer's instructiohs. A REVtAP sieve shaker is shown in Fia 21-17 on page 2M 9of the reference 
P^^°" Pott? Chemical Engineers' Handbook g^th Pri-^ p n (McGraw-HiD Book Company. 1984) previously incor- 
porated by reference herein. The RD-TAP sieve shaker hoWsa series of sieves and rotate and taps the seri^ of sieves 
with a mechanical motkai simflar to that usied in sieving by hand; The tappirig rriolfon is appfied'Isy a haiiBTier-like cam^' 
ponert to a "coHT in the center of the fid wffich covers tf^ 

10140] The sieve shaker, ^all sieves, and the sieve pan are bbtaimabie from VWR Scientific of Chicago, IL The riffled 
fraction is shaken for 10 mfrtutes under the tofiowing conditions. The sieve shaker should deliver between about 140- 
160 tapsMnuta The sieve shaker should oscillate at a rate of approximately 270-300 revolutions per minute. The cort^ 
in the center of the sieve shaker fid shouW protrnde exactly 0 .48 cm. (3/1 6 Inch) at the start of the test The superab- 
sorbent material retained on each sieve and the sieve pan after this process is weighed and recorded. 

g Demand Absoibencv TestMethnri 

[0141] . This methcd coiisisls of a versibn of a standard demand Wettabifity test For reference; standard demand 
absorbency tests are desdrlba^ Chatteijee. RK (Ed.) A^?sort?gpcy. Chapter II. pp^ 60-62, Elsevier Science Publisher 
B. v., Amsterdam. The Netheriands (1985). 

10142] The appaialiis t«ed to bbn^ tfiis test is shown schematically in FIGS. 12 and 13. The apparatus 100 con- 
sists of a square'sahfiple basfel 102 st^^ a frame 104. The inside dimensions of the basket are 10.2 cm. x 
10.2 cm. (4* X 4"): the height of the basket 102 is acfjustabie via a gear mechanism 1 06. A fluid reservoiri08 is placed^ 
on an electroriic balance 1 10 diraitly under the sample basket 102. The balance l lO is connected to a computer 112: 
[0143] There are tvrt) different types of sample baskets whidh may be used, depending oh the version of the tes^ being 
run. The two versions of the tfet are the z-direction version and the x-y plane vision. The different versidiis of ihe test^ 
are used to measure the rale at which a sarnplei of the absorbent core, or other absbrbait siriiciure.^^^^ 
that move through the sanple in differert directioris; 

[0144] The tOTi "zKllireciion". as u^ herein; is ah orieritation vvith respefct to the absorbent article 20 of the present 
inventton if the absorbent article 20 is placed in a Cartesian coordinate sysleni Iri its flat lakf wjt conditibn of FIG 2 s^ 
that the garmerit surface 20b of'tRe absorbent artide'i^^ lies in the plane fonrned by the x and y ax^ O^e;- hQ^izbhta 
pte^tongitudirial ahdtrahsvefse'beht^^^ absorbent article lie in the x-y ^larie. The "z^rec- 

ton- IS the direction that is perp^teiilar to the plane of either surface of the absorbent article 20 when it is in such a 
flat laid out conftgui'atkjn. " 

[0145] The z-direction test is shown schematically in FIQ.14A. In the z-direclion test the entire 10.2x 10.2 cmbotlorri 
of the basket 102 consists of a coarse wire screen 114. The sample 116. therefbre. contacts the f luid, F, ds shown in 
Figure 1 2. In this test the sample 1 1 6 is only reiquired to transport the fluid through the thk^uiess off the sarriple in the 
vertical, or z-direction. This verskm of the test provUes a measurement of the sarvple's potentfal flud upfake rate 
[0146] The x-y plane test is shown schematicany in FKS. 148. In the x-y plane test the screen 1 1 4 is only present in 
a 2.54 cm. x 1 0.2 cm. (1" X 4-) area 1 1 8 along one edge 1 20 of the sample basket bottom. The remainder of the sarrple 
baslrat bottom, designated 122. is made of plexiglas and is fluid inpervious. The sides of the sample basket that are in 
contact with the sample are also made of plexiglas and are fluid impervfous On the x-y plane test and in the z^f irection 
test). As shown in Figure 14B. this t^ requires the sample 1 16 to first demand the fluid in the z-directfon. and then 
transport it a maximum of 7.62 cm. (3 inches).in the horizontal (x-y) plane. The results from the x-y plane test provWe 
a measurement of the sample's ability to distribute flud under potential in-use conditions. Boih the z-direclion and x-y 
plane tests are done writh the absorbent structure sarnpie 116 conTined under a.0.2 psi toad applied evenly to the upper 
surface of the sample 116. , ^ 

[OUT] The test procedure is as foPows. Rrst a 10.2 cm. x 10.2 cm. (4" x 4") sanple of an absorbent structure is cut. 
The fluW reservoir 108 is filed with.aboU 6800 ml of Synthetfc Urine and set on an electronic balance 1 10 under the 
test apparatus 100. Then the sample basket 1102 is towered until the f lukl level is just at the level near the top of the wire 
screen 1 14. A 105 cm x 10.2 cm (z<rirection) for 2.54 cm x 10.2 cm (x-y plane), depending on the test being run piece 
off commercially av^aWe 2-ply BOUf^ paper towel 124 is placed on the wire screen 1 14 in the bottom of the basket 
102. The BOUNTY® towel 124 ensures that consistent fluri contact with the underside of the core sarrple 1 16 is main- 
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tained throughout the duration of the tesL 

[0148] The applied weight 1 26 is attached to a square metal plate 1 28 with dimensions sBghtly smaller than the inner 
dimensions of the sanplet)asket 102. Then the top side of the core sample 116 is attached to the 
mentioned plate 128 via double sided tape 130. or spray adhesive. At time s zero, the sample 1 16 is placed into the 
5 sample basket 1 02 and the data acquisition program on tiie computer is activated. After 30 minutes, the test is stopped 
and the data analyzed and plotted. 

[0149] One measurement of importance in analyzing the data is the sample's Synthetic Urine Capacity at 30 minutes. 
The sample's 30 minute capacity ts expressed in grams dt Synthetic Urine absorbed by the sample after 30 minutes per 
gram of superabsott>ent material in the sample. The amount of Synthetic Urine absorbed by the sample after 30 min- 
10 utes is detenrnined by subtrac&ng the weight of Synthetic Urine in the reservoir af^ 
thetic Urine in the reservoir at the start of the test 

[0150] Other important properties of the sample are Hs the fluki uptake and dislributkm rates. The time it takes the 
sanrple to reach 90% of its 30 minute capacity provides a simple measure of the average flukl demand rate of the 
absorbent structure being tested. This is referred to as the t90 time and has units of secorxJs. A t90 time can be meas- 
15 ured using both the z-direction test to determine a fluid uptake rate for the sample and the x-y plane test to determine 
a fluid distribution rate for the sample. 

EXAMPLES 

20 [0151] The following examples show the differences between t90 times for the z-direction and x-y plane tests for 
absort>ent structures that fall into three general categories: (1) at)soft>ent structures that contain bulk particle size dis- 
tritxjtions of superabsort>ent material with no niorganic powder; (2) absort>ent structures that contain specTic partksle 
size distrbutions of superabsort^ent materials with no inorganic powder; arxl, (3) at)sorbent structures that contain spe- 
cific particle size distributions of superabsorbent materials with an inorganic powder added to the partksles of the super- 

25 at>sorbent material. 

[01 52] The ^Dsorbent structures for the examples provkJed below are produced using comminuted cellulose pulp, par- 
ticulate hydrogel from various suppliers, and AEROSIL 200 amorphous silica. The atssorbent structures, id general, can 
be produced by the method and with the apparatus described in U.S. Patent 4,610.678 issued to Weisman, et al.. 
[01 53] For each example described t>elow, the partides of superat>sort>ent material in the particle size distrfeutions 

30 shown in Table 3 below are either mixed with 1.0% bf weight AEROSIL 200 amorphous sitka (or not nixed witii the 
amorphous siOca, as Indicated in Table 3) in a substantially dry stat& The particles of superabsorbent material (with the 
silica, if indk^aled) and cellufose fibers in tiie desired weight percentages are ntod homogenously in an airstream and 
airiatd onto a moving belt to form an absorbent structure with the desired basis weigtit The at)sorbent structures are 
then compressed to the desired density between driven roller nips. The densities speciTied in the examples are meas- 

35 ured under an applied pressure of 7 g/cm^ (about 0.1 psi.). 

[01 54] The particle size distrik>ution of tiie superabsort>ent material for each example is important. Some Comparative 
Examples are made using bulk particle size distributions of superatDsorbent material witfiout sllk^a and specific particle 
size distributions without silica. The superabsort>ent material used in the absorbent structures descrbed in the exam- 
pies is obtained from three different commercial superabsorbent material suppliers (Samples i , 2, and 3). The super* 

40 absort>ent material supplied has tiie levels of extractaUe polymer material specified in US. Patent Re. 32,649 issued 
to Brandt et £d. on April 19, 1988. 

[01 55] The bulk partide size distributions (determined from sieve analyses) for each of the samples tested are listed 
below. 

45 

TABLE 2 



BULK PARTICLE SIZE DISTRIBUTIONS 




Sample #1 


Sample #2 


Sample #3 


% on 20 mesh (841 micrometer) 


0.1 


0.1 


0.02 


% on 30 mesh (595 miaometei) 


9 


19.4 




% on 50 mesh (297 micrometer) 


44 


56.6 


88.5 


% on 100 mesh (149 micrometer) 


30 


16.0 


10.0 


% on 325 mesh (44 micrometer) 


16 


7.3 


1.4 


% through 325 mesh 


1.6 


0.7 


0.02 
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* 

[0156] The narrow particle size distributions of siperal3Sort>ent matermis are produced by sieving the comparative 
bulk material. The material having the specffic partide size distributions used in the absorbent stnictures is that which 
passes through the fffst sieve specified in Table 3 and is retained on the second sieve specified. 

[01 57] The Absorptive Capacities of some chosen samples of both the bulk partide size distrft)utions as weO as some 
5 of the prefen^ed specffic partide size distrbutions are set forth in the following table (Table 2A): 



TABLE 2A 



ABSORPTIVE CAPACfTIES 


Sample 


Absorptive Capacity 


Sample #1 Bulk 


41.9 


Sample #1 son 00 mesh* 


41.6 


Sample #2 Bulk 


39.9 


Sample #2 50/1 00 mesh* 


40.0 


Sample 1^ Bulk 


41.1 


Samplers 50/1 00 mesh* 


42.1 



* 50/100 mesh corresponds to 149 to 300 micrometer 



25 [0158] The other specific conditions for each of tiie. Examples and Comparative Examples are described In more 
detail in Table 3. The results of zndSrection and x-y plane demand absort^ency tests conducted on each example absorb- 
ent structure are set forth in Table 4. (In Tables 3 and 4, an example designated by a number only comprises the absorb- 
ent structure of the present invention (an absort>ent structure containing the particplate material, composition). These 
arerefeaedtoasthe Examples. An example designated by the letter C is referred to as a Cornparative Exar^ The 

30 Conpaiative Exarrples generally comprise those absorbent structures wittvxit sifica. The CorTf^eirative Examples may. 
thus, contain either bulk piartide size distributions of the polymer material or ttie.specifk: partide size distributions of pol- 
ymer material shown in Table 3.) 



35 
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TABLE 3 





ABSORBENT STRUCTURE DATA 


5 

io 


EXAMPLE 


HYDRO- 
GEL TYPE 


SIEVE 
OPENING 

SIZES 
(MICROM- 

c 1 cnj 


MESH SIZE 
FRACTION 


HYDROGEL 
WEIGHT % 


BASIS WT. 


DENSITY 


SlUCA 




■ 




14.Q - PQ7 




ou 


1/.OU 




4 A 

1.0 




o 

■1 


OOllfMo if 1 




CAM An 

curlew 


ou 


U.Oil 


A oe 


4 A 
1.0 




Q 
O 






OU/1 /u 


oD 




A 4 4 
0.11 


4 A 

1.0 


IS 


\j 




I"KJ * C9/ 


cA/irm 


ou 




A 99 
0.Z3 


0 








lUD - ty/ 


DU/14U 




A OC 


0.21 


0 






Sample #1 


88*297 


50/170 


35 


0.42 


0.13 


0 


on 


C^ 


Sanple#1 


Bulkpsd* 


Bulkpsd* 


50 


029 


0.17 


0 




C5 


Sample #1 


210-297 


50/70 


50 


029 


0.23 


0 




C« 


Sample #1 


88-149 


100/170 


50 


028 


0.37 


0 




C7 


Sample #2 


&ilkpsd^ 


Bulkpsd 


50 


027 


021 


0 


25 


c« 


Sample #2 


149 - 297 


50/100 


50 


027 


0.20 


0 




c^ 


Sample #2 


125 - 420 


40/120 


50 


025 


0.18 


0 






Sample #3 


Buikpsd" 


Bulkpsd 


50 


026 


0.17 


0 


30 


c" 


Sample #3 


149 - 297 


50/100 


50 


025 


0.19 


0 




C^2 


Sample #3 


125 - 297 


50/120 


50 


027 


0.18 


0 



* "pscf is particle size distrajution. 



TABLE 4 



55 



DEMAND ABSORBENCY DATA 


EXAMPLE 


FLUID UPTAKE (Z-DIRECTION) 


FLUID DiSTRIBUnON (X-Y PLANE) 




t90(sec) 


30 Minute Capacity 

(g/g) 


t90(sec) 


30 Minute Capacity 
(g/g) 


1 


200 


22.6 


275 


24.8 


2 


180 


23.4 


335 


25.4 


3 


165 


20.9 


192 


21.2 


C^ 


260 


26.4 


350 


25.9 


C2 


255 


22.9 


495 


28.0 


C? 


184 


20.7 


206 


212 




575 


22.1 


480 


22.8 


C5 


290 


242 


410 


24.5 


C6 


80 


212 


960 


23.8 


C7 


770 


19.3 


700 


24.5 
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30 
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40 
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TABLE 4 (continued) 





DEMAND ABSORBENCY DATA 


EXAMPLE 


FLUID UPTAKE (Z-DIRECTION) 


FLUID DISTRIBUTION (X-Y PLANE) 




t90(5ec) 


30 Mmite Capacity 


190 (sec) 


30 Minute Capacity 






(g/g) 




(g/g) 


55 


330 


18.9 


305 


23.0 


(? 


400 


22.3 


520 


22.8 . 


QlO - 


620 


20.4 


590 


23.1 




290 


21.3 


- 445 


» 

23.6 




245 


20.2 


355 


22.9 



[015^ The resuhs of the z-direction and x-y plane tesis far the Comparative Exairples (which all comain 50% by 

^ siperabsort)em material) can be summarized in the graph shown as FIG. 1 5. 

(It shouW be under5lopd.thal.f:ia,15 shows not pnly the data provided in Table 4 for. the 50% blends, but data a^- 
^ed with absorbent stmclures having various other particle size distributions in 50% biend^ for purposes of discus- 
»on.) 

[0160] The X-axis of the graph represents the time In seconds rt takes for the sanple tested to reach 90% off its z- 
direction test capacity. The y^axis of the graph represents the time In seconds it takes for the sanple to reach 90% off 
Its x-y plane test capadly. 

^1613 "niepartide size distributions in the upper rigW hand comer of the graph re^^ 

distributions of particle sizes, which usually contain relatively large particles that are typically received from manufac 
turers. The graph shows that webs containing these particles take a relatively long time to reach botfi their z-direction 
capacity and xry.plane capacity. 

Wl1621^The particle sizedistributionsinthe upper left hand corner of the graph represent those of. relatively fine par- 
The graph shows that while webs containing fine particles take in fluids quickly in the z^Srection they are rela- 
to reach capa<^ \n the x-y plane. This Is a result of the problem of gel blocking described preriously. . 
[0163] The ideal particle size dlstributions are those in the tower left hand corner of the:graph. ThKe'are tif)^ 
containing partde sizes which are the quickest to reach 90% of tfieir z^iirection capacity and x-y,plane capacity. These 
particle size distributions are representative of the= specific nanow particle. size distributions of supe^bsorb^ hydro- 
gel-fonning materials used in the present invention. . .. 

[0164] The absorbent stmctures off the present invention are those at least a portion of which typically have t90 z- 
dir^ and x-y piane demand abeoibency.times (or rates) of less, t^^ 

^DSorb«Tl ^uctur^ to the Demand Absorbency Test (for both zKlirectiwi and x-y plane tests). In the 

Deman^^ of the.core tested Is selected in accoitJance with the criteria set forth in the 

Waght Percentage Analysis, except that the size of the sample portion is the standard 10.2 cm. x 10.2 cm (4" x 4") 
sample, rather than a 25 square centimeter portion. 

[0165] Preferably, .tiie absorbent stmctures described hereiniave t90 z-direction and x-y plane demand absorbency 
tnries (or rates) of less than or equal to^about 500 seconds, preferably less than or equal to alxRrt 400 seconds.',more 
preferably less than or equal to about 300 seconds, and most preferably less than or equal to about 225 seconds for 
each test 

[016q The demand absorbency times are roughly related to the SMpeiabsorbent material concentrations used in tfie 

absorbent stmctures. For instance, the absorbent stmclures with the latter three t90 times specified above (i e 400 

300. and 225 seconds) generally have superabsorbent material concentrations of about 50%, 35%, and 25%. r^pec- 
tively. 

[01671 Rgure 16 depicts the demand absorbency data for Examples 1 - 3 and for Conparative Exanples - in 
Table 4 in graphical fbnn. This f^ure clearty shows that the inclusion of fine inorganic powder (in this case. AEROSIL 
200 in Examples 1 -3) improves both the z-direclfon and x-y plane flukJ demand rates. Rgure 16 also dearty shows that 
the ben^it denved from the use of the specific particle sizes of superabsorbent material particles witii sOna is even 
greater when the superabsorbent material is incorporated into an absorbent article in high concentrations. 
[0168] The present invention, thus., provides absorbent structures that are capable off quickly taking in. distributing 
and storing fluids.;lt is beliewd-that fte problems encountered hrmariy eartier absorbent stmctures are substantially 
reduced or eliminated in the absorbent stmctures.off the present inventioa The absorbent structures contain reduced 
^rounls off-the relatively large ^uperabsoibent material particles which take In fluids relatively slowly, as well as 
reduced amounts of relatively fine particles tfiat have a tendency to gel block and slow dowwi the transmission of flukte 
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in the x-y plane. The inorganic powder which is mixed with the stperabsort>ent material particles further increases the 
fluid processing rates, particularly when high concentrations of superabsort>ent materials are incorporated into the 
absorbent structures. 

[0169] The absorbent structures of the present invention are t>elieved to have improved contairnnent (Derformance 
(and. thus, reduced tendency to leak} because they are capable of quickly processing fluids that are deposited upon 
them. 

Claims 

1 . An absorbent structure corrprising a primary structure and a pluraPity of particles of substantially W^er-insoluble, 
absorbent hydrogeWbrming, polymer material in said primary structure, said particles of polymer material being 
formed by solution polymerization methods, said absorbent structure characterized in that said particles are of 
such size 

that at least about 70% d the particles, by weight, win pass through a US. Standard 50 mesh sieve with 297 
micrometer openings and be retained on a U.S. Standard 1 70 mesh sieve with 88 micrometer openings. 

2. Absorbent structure acoordng to daim 1 , further characterized in that at least 95% of the particles have a particle 
size within a range of about 100 nticrometer , and in that the average particle size is not less than about 100 
micrometer and not more than about 300 micrometer. 

3. Absorbent structure according to daim 1 or 2, further charaderized in that 

said average partide size is not less than about 1 25 micrometer and not more than about 250 nvcrometer. 

4. The absorfc3ent structure d Claim 1. wherein said particles which pass through and are retained on said sieves, 
respectively, are distributed in a concentration d between about 25% and about 90%. preferably between about 
35% and about 90%. more preferably between about 50% and about 90%. and most preferably between about 
70% and about 90% by weight in at least a 25 square centimeter portion d said respective absorbent structure, or 
said absort>ent core d said ab60ri3ent articles when measured according to the Weight Percentage Analysis. 

5- An absorbent structure according to any d the precec&ng claims, wherein said partides which pass through and 
are retained on said sieves, respectively, are intermixed with an inorganic powder to form a particulate material 
corrposftion. and said inorganic powder is seleded from the group consisting d silica, silicon dioxide, titanium diox- 
ide, alumina, or days such as kadin or montmoriOonite days, or any combinations d the foregoing inorganic mate- 
rials, and is prderably amorphous silica 

6. An absorbent structure according to any d the preceding claims, wherein said primary structure at least partially 
comprises a fiber material, and said pdymer material is either (a) mixed vyith said ffeer material, or (b) said primary 
structure comprises two or more webs d nonwoven fbrous material and said particles are disposed between said 
nonwoven f brous webs. 

7. An at^rbent structure according to any d the preceding claims, wherein said respective at>sori3ent structures, or 
said absorbent cores d said absort^ent artides have an overall fber/pdymer material compositkxi weight ratk) d 
from about 95:5 to about 2.-98. or more preferably from about 7525 to about 2:96. 

8. An absoribent staidure according to any d the preceding daims. wherein said pdymer material is sdeded from 
the group consisting of: partially neutralized pdyacrylic add, hydrdyzed starch-acrytonitrfle graft copolymers, par- 
tially neutralized starch-acrytonltnle graft copolymers, starch-acrylk: acid graft copolymers, partially neutralized 
starch-acrylic add graft copolymers, saponified vinyl acetate>acrylic ester copolymers, hydrdyzed acrylonitnle or 
acrylamide copdymers. and slightly networi( crossiinked products d any d the foregdng copdymers. 

9. The absort>ent structure d Claim 8 wherein at least some d said polymer material partides are surface 
crossfinked. 

10. The absortjent structure d Claims 2 or 3 additionally conprising at least one d the fdlowing: (1) an acquisition 
zone and a storage zone, said storage zone at least partial^ laterally surroundng the pernneter d said acquisition 
zone so as to be in fiquid comnrHjnication with at least a portion d the lateral area d said acquisition zone, said 
acquisition zone fiaving a lower average density and a lower average basis weight per unit area than said storage 
zone; (2) an at)sort>ent acquisition layer juxtaposed on the ak>sort>ent core; (3) an absort>ent acquisition layer at 
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least parliaDy comprising chemicany stiffened ceHuiosic fbers juxtaposed on the absorbent core; (4) a dusting layer 
consisting essentially of hydrophilic fiber material positioned subjacent the absort)ent core; (5) an acqusrtion patch 
at least partially comprising cross-Gnked cellulose fbers, wherein said absort^ent core has a body-facing side and 
a garment-facing side, and said acquisition patch is located on said txxiy-facing side of said absort>ent core. 

11. An absort>ent article comprising a liquid pervious topsheet, a Bquid impervious backsheet joined to said topsheet, 
an absorbent core positioned between said topsheet and saU backsheet, said absoft>ent core conprising a jxi- 
mary stnicture and a plurality of particles of substantially w^-insblubie, absorbent hydrdgel-fcMiTun^, polymer 
material accorcfing to any of daims 1 to 3 b ^ud primeuy 

Patentansprucha 

1 . Eine absorbierende Struktur, wetehe eine Hauptstruktur und dne Mbhrzahl vbn Partikein yon tm wesehtlich^ was-' 
serur^(yslichenn, absorbierendem. Hydrbgel-bildendem Polyrnermaterial in der genanrtte^ 

wobei die genannten Polymemnaterial-Partikel durch tOsufigspolymerisatiohsverfa^ gebiMet sind. wobei die 
genanrite absoifbterende Struktur dadurch gekennzeichri^ 1st. daB die genannten Partikei von einer derartigen 
Gr6Be sind. daB mindestens etwa 70 Gew.*% der Partikei durch ein US-Stafklaird-50-Maschen-Sieb hnt Offhuhgen 
mit 297 Mikrometer (bjrchgehen werden und 'an etriem US^StandaRi^176-iiteschen^eb'rh^^ mit 88 

Mikrometer zurOckgehahen werden. 

2. Die absoibierervie Struktur nach Anspruch 1 , wek:he welters dadurcH gekehnzek^hnet ist. daB mindestens 95 % 
der Partikei eine Partikeigr66e innerhaib eines Bereiches von etwa 100 Mikrorheter aufweisen und dadurch. daB 
die durchschnittliche Partikelgr6Be racht gieringer als etwa 1 00 Mikrometer und nicht mehr als etwa 300 Mikrometer 

ist • " * 

3. Eine absorixerende Struktur nach Anspruch 1 Oder 2. wek;he weiters dadurch gekennzetohnet ist daB die 
genannte durchschrWche PartikelgrOBe nicht geringer als etwa 125 Mikrometer und nicht mehr als etwa 250 
Milgometer st 

4. Die aksbrtMefende Struktur nach Anspruch 1 , be! welcher die genannten Partikd; weiche durch die genannten 
Stebe durchgeheh bzw; daran gehalten sirid, in einer Kbnzentratlon von zwischen etwa 25 Gew.-% und etwa 90 
Gew.-%, vorzugsweise zwischen etwa 35 Gew.-%'uhd etwa 90 Gew.-%! bevc^ zwischen etwa 50 % uncfetwa 
90 % und am bevofzugtesten zwischen etwa 70 Gew.-% und etwa'90 G(aiv.-% in miribestens einerti 25-Quadrat- 
zentimeter-Ab^schnitt der genannten jeweiligen at)soit>ierehden Struktur' oder des genannten at^rbier^rden^ 
Kerns der genannten ak)soitMerenden Artikel, gemessen ge^ifidB der Gewichts-Prozent^Anaiyse. verteilt sirki. * 

5. Fine at)s6rbierende Struktur nach einem der vdrhergeh^nden'AnsprQche, b^ welcher die genannten~PartikBi; wei- 
che durch die genannten Siebe durchgeheh bzw. daran gehaKen sind, nriit einem anorganischen Pulver vermischt 
sind. urn eine Partikelmaterial-Zusammensetzung zu UMeri. urd das genannte ar^rganische Pulver aus der 
Gruppe bestehend aus Silidumdioxid. Kj^eisdureanhydrid, Tttandkaod, AluminiumoxkJ Oder Tonerden. wie zum 
Bdspiel Kaolin Oder Montmorillonit-Tonerdeh. oder irgendeiner Komfcxhation der vorhergehendeh anorganischen 
Materiafien ausgew£^lt ist urid vorzugsweise amorphes Silidurraf^^ * 

6. Ene absorbierende Struktur nach einem der vorhergeheiden AnsprOche, bei welcher die genannte Haupitstriiktur 
mindestens teflweise ein i=asermaterial umfaBt und das genannte Polymermateriai entweder (a) niit dem genann- 
ten F^sermaterial vermischt ist Oder (b) die genannte Hauptstruktur zwei Oder mehr Bahnen von faserigem Faserv- 
liesmaterial umfiaBt und die genannten Partikei zwischen deri genannten fiaserigen Paservliesbahnen ahgeordnet 
sind. 

7. Eme absortxerende Struktur nach einem der vorhergehenden AnsprOche. bei welcher die genarvrten jeweiligen 
absorbierenden Strukturen oder die genannten absorisierenden Kerne der genannten at>sortMerenden Artikel ein 
GewichtsverhdHnis der Zusammensetzung aus Gesamtfaser/Polymermaterial von etwa 95:5 bis etwa 2:98 und 
t>evorzugter von etwa 75:25 bis etwa 2.-98 umtassen. 

8. Eine alssorbierende Struktur nach einem der vorhergehenden AnsprOche. tx& welchem das genannte Polymerma- 
teriai aus der Gruppe bestehend aus: teilweise neutrallsierter Potyacrytsaure. hydroGsierte Starke-Acrylnitril- 
P f ro p fcopo l ymeren. teilweise neutrafisierte Stdrke-Acrylnitril-Pfropfbopolymeren, StarkB-Acryteaure-Pfro pfco poly- 
merea teilweise neutrafisiere Stdrke-Acrytsdure-Pfropfpolymerea verseifteri Vinylacetat-Acrylester-Copolymeren. 
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^ °' ^^ITTJ^^^ ^1" Ansprochen 2 Oder 3. welche zu^ich mindestens eines der Iblgenden auf- 

I^Ji^J^J^^ Bfassungszone umgU. urn so in nossigl«ltsl«Timunikation mit mindestens einem 

Bfessu^ zu sein. wcbei die genannte Ertassungszone eine 
diirdisdinitache Dchte und an geringeres durchschnitBtehes Rachenge««icht pro Fiach^einheit als 

S?i25.^-^^^!^r^^ Erfassungsschichte. welche mindestens teilweise diemisch versleifle Fasem 
SifmlSS.iflS^*'.'" at»ort,ierenden Kern aufgelegt ist; (4) eine staUxlichte Schichte. 

S^r^It^rSS I^^"^^ "^"^ **** *80*ierenden Kern po;ilioniart 

-St (^ein^Eifessungsneck. welcher mindestens teilweise vemetzte ZeBUoseiasem umbBt, wobei dermnanme 

^12^;;:^'" TTH' ^^^^^^6^,^^ zuge-andte^in^S^ 
SJ^^teEr^i^sfledc an der genannten dem Kfirper aigewandten SeHe dee genannten abso*ierenden 

**** ^ flOssigkeitsdurchiassiges Deckblatt. ein fBssigkeitsundurchiassiges ROk- 
'"^^ ^^tbmdBn ist. einen absortrierenden Ifern, welcher zvS, dl 

^ ^^^^ "tt'^ ""'"^ ^ ^ wesenllichen wasseJkJsBch^^SSSS 

Polymermaterial naoh einem der AnspriJche 1 bis 3 in der genannten HauplstruiSi 



Revendications 



1 . ^«>rtHnta comprenant una structure primaire et. dans ladite structure primaire. une pluralitg de particu- 

^JL^I^ ^-^^ ^ P'"^^ '^^ Pdym^risaticn en solution ladite slVuS 

ateo*arte «an» caract6ns6e en ce que lesdHes particules ont une granutam6trie telle qu'au m«;ins envira^ TO % 

^ ^"'f^ '^^ micrometres d-ouverture de malHe (US Standard 50 mesh) et 

soiert refus6e5 par un tamis de 88 microm^es d-ouverture de maille (US Standard 1 70 me^T^ »"»»8n) et 

2. Structure al»orbante selon la revendication 1 . caract^riste en outre en ce qu^u moins 95 % des particules ont une 
100miCTom6tresetn*estpassip6rieurea300rnicrom6lres. 'ciieuied 

^ ^SSiSSTft ^il^""*^' ou 2 caract6ris6e en outre en ce que ladite granulom«rie moyenne 
n est pas inteneure a eniww 125 micrometres et n est pas sip6rieure a enwon 250 miff 

% respectivement en une conoenlmtion oonvrise entre environ 25 

l^^^ Jt1^^,^!lT^ "^"^ ^ * * * P"* particundrement antra environ 50 % et 

ZJ,-J^^f^ oorrespondante. ou de ladite fime absort»nte desdits artidesX^ban^ 

lorsquelle est mesurAe selon I'analyse des pourcertagespond6rau)c «»«i«ni5 

Za^'S^^^ ^ quelconque des revendications pr6c6dentes. dans laquelle lesdttes particutes qui 
toaversent lesdte tam« et cedes qui sort refus6es par ces derniers sort m6lang6es respectivement »«cme oou- 
dre non o,gan,que pour fomier une composition de matSriau particulaire. ellaie pcSJSTZSS SSS- 

6. Structure absorbarte selon Tune quelconque des revendications pr6c6dertes, dans laqueKe ladite structure pri- 
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maire comprend au moins partieflement un mat6riau fibreux. ^ lecfit mal6rlau polym5re est (a) m&lanQ6 audft 
mat6riau fibreux ou bien (b) ladfte structure primaire comprend deux nappes ou plus de mat6riau fibreux non tissS 
et lesdites parttcules sent dispose entre lesdites ngppes fibreuses non tissues. 

7. Stmcture absorbante selon Puna quelconque des revendications pr§c6dentes. dans laquelle lesdites structures 
absofbantes respedives, ou lesdites Ames absortantes desdits articles absorbants ont un rapport pond6ral global 
fibres/hiat6riau polymdre allant d environ 95:5 k environ 238, et de pr6f6rence rfenviron 75:25 k environ 2:98. 

8. Structure absorbante selon I'une quelconque des revendcations pr6c6dentes, dans laquefle ledit matSriau poly- 
m^e est choisi dans le gioupe comprenant : radde polyacrylique partienement neutralist, les copdymferes greffts 
antidon hydrolys6-aorylonitrile. les copolym^es grefffe amidon partiellement neutraOs6-acrylonitrile. les copoly- 
mftres grefffe antidon^e acryfique. les copolym^es greff6s amidon partieDement neutralis6-ackie acrylique. 
les copolymferes actete de vinyle sapon9i6-ester acrylique, les copdymferes d-acrylonilrile ou d'acrylamide hydro- 
Iys6. e« des produHs k faiUe taux de rtticuiation k base de certains quelconques des copdym^es mentionn§s d- 
dessus. 

9- Structure absorbante selon la revendication 8. dans laquelle au moins certaines desdites particules de mat^'au 
polym^re sont r6ticul6es en surface 

10. Structure absorbante selon les revendications 2 ou 3. comprenant de plus au moins Pun des titoents suivanls • 
(1) une zone de recueil et une zone de retenue. ladite zone de retenue entourant au moins partiellement dans la 
direction lattrale le p6rim§tre de ladite zbne de recueO de fagon d dtre en communication fluidique avec au moins 
une parti e de la zone Iat6rale de ladfte zone de recuefl. ladite zone de recueil ayant une masse volumique moyenne 
et un granvnage moyen inf6rieurs par unft6 de surface k ceux de ladite zone de retenue ; (2) une couche de recueil 
absorbante juxlapost^ sur rSme absorbante ; (3) une couche de recueB absorbante conprenant au mbiris partiel- 
lement des faw«:de cellulose chimiquement raidies, juxtapos6es sur Pftme absorbante : (4) une couche de ppu- 
drage constitj§e'essentiellement d\jn mat6riau fibreux hydrophfle sous-jacent ^ PSme absorbante : (5) uriepi^ 
de recueil comprenant au moins partiellement des libres de cellulose r6ticul6es. ladite kme absorbante ayant urie 
face cfit6 corps et une face cdt6 vdtement. et ladite pitee de recueil 6tant situte sur ladfte face cGt6 corps de ladite 
^e ak>sort>arTte. 

1 1 . Artide absorbent conprenant une feuiHe de dessus penn6able aux liquides. une feuiHe de fond impermeable aux 
hqutdes r6unie k ladite feuille de dessus. une ftme £teorbante ptac6e entre ladite feuiHe de dessus el ladite feullle 
de fond, ladfte ftme absorbante comprenant une structure primaire et dans ladite structure primaire. une plurallt6 
de particules de mal6riau polym^e. formant un hydrogd. absorbant et essentiellement insoluble dans Peau sdon 
Pune qudconque des revendications 1^3. 
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Z-Oirection Test 
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Fig. 14A 



X - Y Plane Test 
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Various Specific Particle Size Fractions 
Demand Absorbency - 0.2 psi 
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Effect of Inorganic Powder Addition 
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500-- 



400-- 



300-- 



200" 



.0 



100" 




Z- Direction t90(s9e) 



▲ Ex. 1 
□ EX.C2 
■ Ex.2 
A Ex. CI 
• Ex.3 
O Ex. C3 



Fig. 16 



35 



THIS PAGE BLANK (uspto) 



